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(54) Devices for transmitter path weights and methods therefor 



(57) A receiving communication device (101) 
receives a reference signal transmitted through at least 
one of the antennas (1 06, 1 1 0, 1 1 2) of an antenna array 
of a transmitting communication device (102). The 
receiving communication device determines a weight to 
be associated with the at least one of the antennas, and 



transmits weight information to the transmitting commu- 
nication device. The transmitting communication device 
adjusts the weight associated with the at least one of 
the antennas according to weight information received 
from the receiving communication device. 
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Description 

Field of the Invention 

5 The present invention pertains to antenna arrays. 

Background of the Invention 

Antenna arrays have a plurality of antennas used to communicate radio frequency (RF) signals through wireless 
w communication links. Antenna arrays provide improved performance relative to a single antenna by providing a better 
antenna pattern for a coverage area. 

Even with an antenna array to provide an improved antenna pattern, signals communicated between communica- 
tion devices are subject to interference. Buildings, hills and other objects produce multipath wave propagation, and 
communication devices and energy sources introduce noise, resulting in errors in the signals communicated between 
w communication devices. 

To reduce these errors, techniques have been developed to optimise the receive path of a communication device 
employing an antenna array. By varying the weight of the signals detected by each of the individual antennas in the 
array, it is possible to vary the antenna pattern to better detect signals from a particular direction or to arrange for non- 
destructive combination of multipath signals. These techniques adjust the weights of the antenna array signals to max- 
20 imise the receive path gain by measuring the output of a receiver. However, the weights derived for the receive path 
does not provide optimum weights for the transmit path. 

Accordingly, it is desirable to provide improved antenna array weights for a transmitter. 

Summary of the Invention 

25 

A communication device includes weight circuits connected between antennas of an antenna array and a transmit- 
ter. A controller is coupled to the weight circuits and controls the transmitter to transmit a reference signal through at 
least one of the antennas and adjusts the weight associated with the at least one of the antennas according to weight 
information received from another communication device whereby the transmit path can be varied according to refer- 

30 ence signal transmitted through the at least one antenna. 

Another embodiment of the invention includes a receiving communication device receiving a signal transmitted 
through each of a plurality of antennas in a transmitting communication device. Circuitry calculates at least one weight 
for the transmitter path of the other communication device from the reference signal received from each antenna. The 
at least one weight is communicated to the other communication device. 

35 A method of operating the transmitting communication device is also disclosed. A method of operating the receiving 
communication device is also disclosed. 

Brief Description of the Drawings 

40 FIG. 1 is a circuit schematic in block diagram form illustrating a communication system including a communication 
device having an antenna array. 

FIG. 2 is a circuit schematic in block diagram form similar to FIG. 1 but illustrating in greater detail the transmit path 
weight circuits for the transmission path of FIG. 1 . 

FIG. 3 is a flow chart illustrating a method of setting the transmit path gains in a communication device having an 
45 antenna array. 

FIG. 4 is a flow chart illustrating a method of setting the transmit path gains in a communication device having an 
antenna array. 

FIG. 5 is a flow chart illustrating a method of operating a communication device in communication with a commu- 
nication device operating according to FIG. 4. 
so FIG. 6 is a signal diagram for signals transmitted between communication devices. 

FIG. 7 is a circuit schematic in block diagram form illustrating a communication system including two communica- 
tion devices having antenna arrays. 

FIG. 8 is a circuit diagram illustrating a controller for use in a communication device having an equaliser in the 
receive path. 

55 FIG. 9 is a circuit diagram illustrating an alternate controller for use in a communication device having an equaliser 
in the receive path. 

FIG. 1 0 illustrates the performance of the system of FIG. 8 with 4 transmit antennas compared to the case with no 
array for a GSM type system. 

FIG. 1 1 illustrates the performance of the controller method of FIG. 9 compared to that of FIG. 8. 
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FIG. 12 is a signal diagram illustrating the reference signal when an equaliser is used in the receive path. 
Description of the Preferred Embodiment 

5 A communication system 100 (FIG. 1) includes a communication device 101 and a communication device 102 that 
communicate over communication link 104. Communication device 101 can be a wireless modem (modulator/demod- 
ulator), a cellular radiotelephone, a cordless radiotelephone, a two-way radio, a pager, a base, or any other communi- 
cation device. The communication device 1 02 is a complementary communication device to communication device 101, 
and can be a wireless modem (modulator/demodulator), a cellular radiotelephone, a cordless radiotelephone, a two- 

io way radio, a pager, a base, or any other communication device. As used herein, "communication device" refers to each 
of these and their equivalents. 

The communication link 1 04 is a radio frequency wireless link which may be subject to multipath propagation. Thus, 
paths P1 and P2 represent two signal paths between a first antenna 106 of communication device 102 and an antenna 
1 08 of communication device 101. Communication paths P3 and P4 extend between an antenna 1 1 0 and antenna 1 08. 

is Communication paths P5 and P6 extend between an antenna 1 1 2 and antenna 1 08. It will be recognised that the actual 
number of communication paths between any one of the antennas 1 06, 1 1 0, and 1 1 2 and antenna 1 08 can be fewer or 
greater than two. 

Communication device 101 includes a transmitter 1 1 6 and a receiver 118 connected to antenna 108. The transmit- 
ter 1 16 and receiver 1 18 are controlled by a controller 120. The transmitter 1 16 is implemented using any suitable com- 
20 mercially available transmitter for wireless communications. The receiver 118 is implemented using any suitable 
commercially available receiver for wireless communications. The controller 120 is implemented using a microproces- 
sor, a digital signal processor (DSP), a programmable logic unit (PLU), or the like. The transmitter 1 16 and the receiver 
1 18 are connected to antenna 108 to transmit and receive signals via the antenna. 

The communication device 102 includes a transmitter 122, a receiver 124 and a controller 126. The controller 126 
25 can be implemented using a microprocessor, a digital signal processor, a programmable logic unit, a computer or the 
like. The controller 1 26 controls the operation of transmitter 1 22 and receiver 1 24. Transmitter 1 22 is implemented using 
any suitable commercially available transmitter for wireless communications. The receiver 124 is implemented using 
any suitable commercially available receiver for wireless communications. 

An output of the transmitter 122 is connected to transmit path weight circuits 131, 133 and 135. Each of the transmit 
30 path weight circuits is in turn connected to a respective one of antennas 106, 1 10 and 1 12 via a duplex circuit 113. The 
transmit path weight circuits weight the signals output by the transmitter according to a control signal received from con- 
troller 126. The signal output by the transmitter can be connected to the transmit path weight circuits 131 , 133 and 135 
by respective conductors, such that each receives a respective signal, or by a common conductor, such that the trans- 
mit path weight circuits all receive the same signal. 
35 The input of the receiver 1 24 is connected to the output of the receive path weight circuits 1 50, 1 52 and 1 54. Each 
of the receive path weight circuits receives a respective signal from a respective one of the antennas 106, 1 10 and 1 12 
input through duplex circuit 1 13. 

The duplex circuit 1 1 3 can be implemented using any suitable duplex device, a switch circuit, a filter, or the like. The 
duplex circuit 113 connects the antennas to the transmit and receive paths to provide full duplex or half duplex opera- 
te tion. 

The transmit path weight circuits 131 , 133 and 135 are shown in greater detail in FIG. 2. The transmit path weight 
circuit 131 includes a phase shift circuit 230 and a variable gain amplifier 236. The transmit path weight circuit 133 
includes a phase shift circuit 232 and a variable gain amplifier 238. The transmit path weight circuit 135 includes a 
phase shift circuit 234 and a variable gain amplifier 240. A fixed gain amplifier can be substituted for the variable gain 

45 amplifier if the weights only require changes in the phase of the signal. Each of the phase shift circuits 230, 232 and 
234 is independently controlled, such that the antennas have independent phase signals input thereto. Each of the 
amplifiers is controlled independently by controller 1 26. Other means of adjusting the gain and phase of the signals will 
be recognised by those skilled in the art. For example, the signal level can be adjusted in a digital signal processor 
under software control and output through a constant gain amplifier. 

so The variable gain amplifiers 236, 238 and 240 are each selectively connected through a respective switch 250, 252, 
and 254 to a respective antenna 106, 110, and 112. The switches are connected to controller 126 to receive a trans- 
mit/receive indication signal therefrom. In the transmit mode, the switches are connected as shown in FIG. 2. In the 
receive mode, the antennas 106, 1 10 and 1 12 are connected to the receive path weight circuits 150, 152 and 154. 
The receive path weight circuits 150, 152 and 154 each receive a control signal from controller 126. Each of the 

55 receive path weight circuits is individually controlled. The output of the receive path weight circuits 150, 152 and 154 
are input to receiver 124. Controller 1 26 adjusts weighting factors W4, W5 and W6 according to known algorithms. Gen- 
erally, the controller 126 is responsive to the output of receiver 124 to adjust each of the coefficients W4, W5 and W6 
to optimise the receive signal quality. The receive signal path is typically optimised by maximising the received magni- 
tude or power or by maximising an estimate of the ratio of wanted signal to noise plus interference. 
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Controller 126 generates phase signals for the phase shift circuits 230, 232 and 234, and controls the gain of var- 
iable gain amplifiers 236, 238 and 240 according to predetermined values stored in a memory 1 60. The following tables, 
or "codebook" as used herein, are weights for the transmit paths including three antennas 106, 110 and 1 12. The gain 
and phase together with the equivalent complex notation are given. In these examples, <x=1/V6 and y=1/V3. With 16 vec- 
5 tors, the memory 160 stores the following values for the three antennas, with the index, or vector number, on the left 
column and the weights W1 , W2 and W3 for the three transmit path weight circuits 131, 133, and 135 in the other col- 
umns: 



Vector Number 


w 1 (gaiaphase) 


w 2 (gain.phase) 


w 3 (gain.phase) 


0 


a+ja(y,45°) 


-a-ja(y,-135°) 


-a-ja(y,-135°) 


1 


<x+ja(y,45°) 


-a-ja(y,-135°) 


-a+ja(y,-135°) 


2 


a+ja(y,45°) 


-a-ja(y,-135°) 


a-ja(y,-45°) 


3 


<x+ja(y,45°) 


-a-ja(y,-135°) 


a+ja(y,45°) 


4 


a+ja(y,45°) 


-a+ja(y,135°) 


-a-ja(y,-135°) 


5 


a+ja(y,45°) 


-a+ja(y,135°) 


-a+ja(y,135°) 


6 


<x+ja(y,45°) 


-a+ja(y,135°) 


a-ja(y,-45°) 


7 


a+ja(y,45°) 


-a+ja(y,135°) 


a+ja(y,45°) 


8 


<x+ja(y,45°) 


a-ja(r,-45°) 


-a-ja(y,-135°) 


9 


a+ja(y,45°) 


a-ja(y,-45°) 


-a+ja(y,135°) 


10 


<x+ja(y,45°) 


a-ja(y,-45°) 


a-ja(y,-45°) 


11 


a+ja(y,45°) 


a-ja(y,-45°) 


a+ja(y,45°) 


12 


a+ja(y,45°) 


a+ja(y,45°) 


-a-ja(y,-135°) 


13 


<x+ja(y,45°) 


a+ja(y,45°) 


-a+ja(y,135°) 


14 


a+ja(y,45°) 


a+ja(y,45°) 


a-ja(y,-45°) 


15 


<x+ja(y,45°) 


a+ja(y,45°) 


a+ja(y,45°) 



This table represents phase shifts only. This means that the phase of the transmit signal will be adjusted and the 
gain of the variable gain amplifiers 236, 238 and 240 will not be adjusted. For digital phase adjustment implementation, 
40 the complex baseband digital signal is multiplied by the above complex numbers. Since there are 2 4 vectors, four bits 
are required to specify the index to a vector. 

A larger table of values can be employed. The following Table 2 provides 31 weight combinations. 



45 



50 



55 



4 



EP0 807 989 A1 



TABLE 2 



Vector Number 


w i (gain, phase) 


w 2 (gain, phase) 


w 3 (gain, phase) 


0 


<x+ja(y,45°) 


-a-ja(y,-135°) 


-<x-ja(y,-135°) 


1 


a+ja(y,45°) 


-a-ja(y,-135°) 


-a+ja(y,135°) 


2 


<x+ja(y,45°) 


-a-ja(y,-135°) 


a-ja(y,-45°) 


3 


a+ja(y,45°) 


-a-ja(y,-135°) 


a+ja(y,45°) 


4 


<x+ja(y,45°) 


-a+ja(y,135°) 


-a-ja(y,-135°) 


5 


a+ja(y,45°) 


-a+ja(y,135°) 


-a+ja(y,135°) 


6 


<x+ja(y,45°) 


-a+ja(y,135°) 


a-ja(y,-45°) 


7 


a+ja(y,45°) 


-a+ja(y,135°) 


a+ja(y,45°) 


8 


a+ja(y,45°) 


a-ja(y,-45°) 


-a-ja(y,-135°) 


g 


a+ja(y,45°) 


a-ja(y,-45°) 


-a+ja(y,135°) 


10 


a+ja(y,45°) 


a-ja(y,-45°) 


a-ja(y,-45°) 


11 


<x+ja(y,45°) 


a-ja(y,-45°) 


a+ja(y,45°) 


12 


a+ja(y,45°) 


a+ja(y,45°) 


-a-ja(y,-135°) 


13 


a+ja(y,45°) 


a+ja(y,45°) 


-a+ja(y,135°) 


14 


a+ja(y,45°) 


a+ja(y,45°) 


a-ja(y,-45°) 


15 


a+ja(y,45°) 


a+ja(y,45°) 


a+ja(y,45°) 


16 


p+j0(p,0°) 


p+j0(p,0°) 


0+j0(0,0°) 


17 


p+j0(p,0°) 


0+jp(p,90°) 


0+j0(0,0°) 


18 


p+j0(P,0°) 


-p+j0(p,180°) 


0+j0(0,0°) 


19 


p+jO(P,0°) 


0-jp(p,-90°) 


0+j0(0,0°) 


20 


p+j0(P,0°) 


0+j0(0,0°) 


P+j0(p,0°) 


21 


P+j0(p,0°) 


0+j0(0,0°) 


0+jp(p,90°) 


22 


p+j0(p,0°) 


0+j0(0,0°) 


-p+j0(p,180°) 


23 


p+j0(p,0°) 


0+j0(0,0°) 


0-jp(p,-90°) 


24 


0+j0(0,0°) 


P+j0(p,0°) 


P+j0(p,0°) 


25 


0+j0(0,0°) 


p+j0(p,0°) 


-p+j0(p,180°) 


26 


0+j0(0,0°) 


P+j0(p,0°) 


0+jp(p,90°) 


27 


0+j0(0,0°) 


p+j0(p,0°) 


0-jp(p,-90°) 


28 


1+j0(y,0°) 


0+j0(0,0°) 


0+j0(0,0°) 


29 


0+j0(0,0°) 


1+j0(y,0°) 


0+j0(0,0°) 


30 


0+j0(0,0°) 


0+j0(0,0°) 


1+j0(y,0°) 



In this table, p=1/V2, and the gains and phases are both adjusted with the transmit path to some of the antennas 
sometimes being completely disabled where the gain values are 0. Five bits (2 5 different vectors) are required to specify 
55 an index to a vector. The tables are provided by way of example, and are not exhaustive. Tables having other sizes can 
be defined, and different tables with the same number of entries can be used. 

Each of the gain and phase values produces a different antenna pattern. By changing the gains of the variable gain 
amplifier, and the phases, the antenna pattern can be changed. By changing the antenna pattern, the antenna array 
can provide better performance to remote communication devices located in different geographic locations within the 
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coverage area of a base, or better position a remote communication device to communicate with a base station. 

In operation, the controller 126 sets the weights of the transmit path W1 , W2, and W3 according to predetermined 
values upon initially establishing a communication link with communication device 101, as indicated in block 300 (FIG. 
3). For example, the initial weights can be the last weights W1, W2 and W3 from the previous connection, the initial 

5 weights can be the weights corresponding to the antenna pattern having the widest coverage area, or the weights W4, 
W5 and W6 calculated for the receive path can be used as the initial weights W1 , W2, and W3 for the transmit path. 
The antenna weights can set the gains of variable gain amplifiers 236, 238, and 240 and the phases of phase shift cir- 
cuits 230, 232 and 234, or only the phases of the phase shift circuits can be set. 

During communication, information packets are transmitted by transmitter 122 to communication device 101, as 

w indicated in block 302. The other communication device 101 receives the signals transmitted from transmitter 122 and 
transmits back an acknowledgement signal (ACK) or a non-acknowledgement signal (NACK), depending upon whether 
the signal was received accurately, as is known in the art. Typically a checksum or cyclical redundancy check (CRC) 
data is transmitted with each information packet. If the CRC or checksum is not produced from the information packet 
actually received, the NACK signal is transmitted to receiver 124. 

w If the controller 126 receives an acknowledgement signal, as detected in block 304, the next information packet is 
transmitted. If an error signal, such as a NACK, is received from communication device 1 01 , as detected at block 306, 
the controller 126 selects new antenna weights W1 , W2, and W3, in block 308. This changes weights W1-W3 such that 
the antenna pattern is altered. The new weights can be the weights associated with the next Vector Number in the code- 
book stored in memory 160, as represented in Tables 1 or 2. 

20 The controller 1 26 determines whether the next antenna pattern is one that was recently subject to an error signal 
from the other communication device 101 (e.g., a NACK was received from the other communication device when the 
new antenna weights was last employed), indecision block 310. A predetermined time period can be set in the control- 
ler 126. The controller 126 will not permit weights to be selected if it was subject to an error signal within this predeter- 
mined time period. This prevents the controller 126 from rapidly cycling through patterns when the connection quality 

25 is such that none of the weights provides an error free connection. 

If an error message was received, the controller 126 controls transmitter 122 to retransmit the information, in deci- 
sion block 312. The controller 126 then returns to the block 304 to await an acknowledgement signal or an error signal 
from the other communication device. 

It will be recognised that the decision blocks 304 and 306 could be executed by an interrupt initiated by an error 

30 signal that occurs during ordinary transmission processes. Thus, buffering of packets, with coding and interleaving 
between them, as well as modulation and transmission, can be an ongoing process of the communication device 102. 
Upon detection of an error signal, such as a NACK, the controller 126 interrupts the transmission briefly to change the 
weights W1 , W2 and W3. The transmission process will then resume. 

It will also be recognised that the weights W4, W5 and W6 will be adjusted by controller 1 26 based upon the signals 

35 output by receiver 1 24. Such methods of weighting are well known in the art. 

The present invention is particularly advantageous in communication systems where the transmit and receive 
paths have different frequencies, such as the GSM communication system. In such environments, the weights of the 
receive path by receive path weight circuits 150, 152 and 154, is not necessarily indicative of the optimum weights for 
the transmit path by transmit path weight circuits 1 31 , 1 33 and 1 35. This is due to propagation delays, interference, and 

40 other frequency sensitive phenomena. 

Another important consideration is the rate at which the communication devices 101 and 102 are moving relative 
to one another. If a communication device 101 is travelling rapidly, and the communication device 102 is stationary, the 
propagation paths P1 - P6 will change quickly. At other times, communication devices 101 and 102 may not be moving 
relative to one another. This is true in pedestrian situations, which is where a cellular phone user is standing still or walk- 

45 ing during a phone call. The paths P1 - P6 will change at a slow rate, or not at all, in such pedestrian situations. 

One or both of the communication devices 101 and 102 can advantageously determine the rate at which commu- 
nication devices 101 and 102 are moving relative to one another. For example, Doppler measurements can be used to 
determine the rate of change. The controller 126 uses the rate of change information to determine whether to change 
the phase and amplitude settings. More particularly, the present invention is particularly advantageous where the corn- 
so munication devices 101 and 102 are slowly moving or are not moving relative to one another because in these situa- 
tions the delay in receiving a NACK will cause least detriment to the performance. In these situations, selection of the 
antenna pattern can have a substantial impact on the performance of the telephone during the call. This is due to the 
fact that the antenna pattern that will best service the user will not change. Additionally, a bad antenna pattern will likely 
remain undesirable throughout the call. 

55 In the situation where the communication device 1 01 is in a vehicle travelling at a high velocity, the weights creating 
an antenna pattern that best services the communication device 101 may change rapidly. Accordingly, altering the 
antenna pattern each time an error signal is received may not result in a substantial improvement in the performance 
of the communication system 100. Additionally, weights that do not work well one instant may be the best choice sec- 
onds later, which could result in rapid switching of weights W1, W2, and W3. The influence of velocity of course 
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depends on the design of the system, in particular the delay between transmission of a packet and receiving a NACK. 

The memory 160 storing the gain and phase values can store a table of most recently used antenna patterns. 
Those patterns which resulted in an error indication are preferably not used for a predetermined time period. The pre- 
determined time period is preferably adjustable according to the rate at which the communication devices 101 and 102 

5 are moving relative to one another. Thus, where communication devices 101 and 102 are not moving apart, the time 
period can be equal to the entire connection time of communication devices 101 and 102. Alternatively, where commu- 
nication devices 101 and 102 are moving rapidly relative to one another, the time period can be very short, or zero. In 
any case, the predetermined time period should be greater than the correlation time of the channel to prevent reselec- 
tion of a weight vector which previously resulted in an error and which could still provide poor performance if the channel 

10 has not changed much. 

An advantage of the above embodiment is that the communication device 101 changes the weights without the 
assistance of other communication devices. Accordingly, the weight adjusting circuit can be implemented in existing 
systems without having to update existing equipment. 

According to anther embodiment, a signal is transmitted by communication device 1 02 to determine the weights for 
is transmit path weight circuits 131 , 133 and 135 where the determining takes place at a communication device 101. This 
embodiment will now be described with reference to FIGs. 4 and 5. The controller 126 controls the transmitter 122 to 
generate a reference signal applied to antenna 106, as indicated in block 400. The reference signal can be a tone or 
any other suitable signal. 

The reference signal is applied to antenna 106 by controlling the gain of variable gain amplifiers 238 and 240 to 

20 have a gain of zero and controlling variable gain amplifier 236 to have a non zero gain. The controller 1 26 controls trans- 
mitter 1 22 to output a tone signal to antenna 1 1 0, as indicated in block 402. To supply the tone only to antenna 110, 
only the gain of variable gain amplifier 238 has a non zero value. The controller 126 controls transmitter 122 to output 
a tone signal to antenna 1 1 2, as indicated in block 404. To supply the tone only to antenna 112, only the gain of variable 
gain amplifier 240 has a non zero value. 

25 Thus a predetermined tone is input to each of the antennas at different times. Alternately, a different frequency sig- 
nal can be simultaneously input to each antenna 106, 110, and 1 12, or signals having different codes can be simulta- 
neously input to each antenna. However, by any of these three means, the signal applied to each antenna must be 
distinguishable by communication device 101 . 

It will be recognized that the transmitter 122 can be connected to transmit path weight circuits 131 , 133 and 135 

30 through respective conductors of a bus extending from transmitter 1 22 to transmit path weight circuit 1 3 1 , 1 33 and 1 35. 
This permits different signals generated by the transmitter 122 for each of the antennas to be individually applied to the 
transmit path weight circuits. 

Controller 1 26 waits to receive weight signals at receiver 1 24, as indicated in decision block 408. The controller 1 26 
can alternately be interrupted from standard transmission operation when the weight signals are received. In either 

35 case, when new weights are received from communication device 1 01 , the controller 126 changes the weights of the 
transmit path weight circuits 131, 133 and 135 to the values received from communication device 101, as indicated in 
block 410. If the index is received from communication device 101 , then the controller 126 selects the weights associ- 
ated with the index from the codebook in memory 160 and controls the transmit path weight circuits 131, 133, and 135 
accordingly. 

40 The operation of the communication device 101 will now be described with reference to FIG. 5. The controller 120 
receives the reference signals transmitted via each of antennas 1 06, 1 1 0 and 1 1 2 in blocks 500, 502 and 504. Although 
the signals associated with the respective antennas 106, 110 and 1 12 are separated in time, as described above with 
reference to FIG. 4, they could alternately be identified by their frequency if they have different frequencies, or by their 
code if they have different codes. The controller 120 thus identifies the reference signal transmitted by each antenna. 

45 The controller 120 calculates the optimum weights for the transmit path weight circuits 131 , 133, and 135 based 
upon the received signal levels for each of the antennas 108, 110 and 1 12, as indicated in block 506. The optimum 
weight vector can be calculated from the received signal gain and phase. The complex conjugate of the complex rep- 
resentation of the estimated gain and phase from each antenna can be used as the weight for each antenna. The esti- 
mated gain and phase for each antenna is obtained in the controller 120 by correlation of the reference signal received 

so with a local copy of the predetermined reference signal stored in controller 120. The result of the correlation between 
these signal indicates the estimated gain and phase of the transmission path from each of antennas 1 06, 1 1 0 and 1 1 2. 

Alternately, the codebook can be used to choose a preferred weight vector from the candidate list. This can be done 
by selecting the vector from the codebook that is closest to the optimum weight vector as calculated from the complex 
conjugate of the estimated received phase and gain. Alternatively, the preferred weight vector is chosen to maximise 

55 the received signal power at the receiving communication device. 

The weights from the codebook maximising the power can be calculated. As already mentioned, the gain and 
phase of the reference signal sent from each antenna is estimated in the receiver by correlation with a known local copy 
of the reference signal originally transmitted. The weight vector is then selected as follows: 
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t= I wn T £_ I 
index = 0 

do k=l to K-l 

if I m?Q. I > t then 
index = k 
t= lwk T £ I 
end if 

end do 



where the estimated gain and phase of the signal received from the i'th antenna (antenna 1 , antenna 2 and antenna 3) 
is represented in complex notation by q and the set for all antennas by the vector c; and the k'th weight vector in the 
predetermined list is w^ where there are K vectors in the list stored in memory 160 of communication device 102 and in 
controller 120 of communication device 101 . |*| represents the magnitude of the complex number *. Also * T represents 
the transpose of vector or matrix * where the rows and columns are interchanged. 

This method multiplies the weights of each vector in the index codebook and the weight and gain estimate for 
each antenna q, and adds the result to generate a temporary amplitude measurement t for the particular weights. This 
is an estimate of the amplitude of the signal which would be received if the particular weights were applied at the trans- 
mitter. The index associated with the largest t (the highest estimated amplitude at the receiver) is selected as the opti- 
mum weight for the transmit path of communication device 102. The index associated with the optimum weights are 
then sent back to communication device 1 02, as indicated in block 508. 

Simulations show that the codebook approach requires less capacity overhead on the downlink than a quantisation 
approach of the complex conjugated received gain and phase when appropriate normalisation and candidate vector 
distributions are used. In addition, the codebook entries can be selected to provides the following benefits. By selecting 
weights such that signals are emitted through more than one of the antennas, a single antenna transmit path is not 
required to pass all of the power. This provides a restriction on individual amplifier peak rower requirements for the 
transmit circuitry in each path providing both a cost and size benefit relative to a system where it is possible that one of 
the transmit paths may have to pass all the power. 

Additionally, the lookup table, or codebook, can be used to facilitate error protection coding, such a checksums or 
CRC information. The error protection coding can be saved with the index information, and transmitted without requiring 
calculation of the error protection coding. This reduces the complexity of the transmitter error protection encoding 

Another advantage of the lookup table is that candidate weight vectors evaluated at each frame time can be those 
closest to the weight vector for the most recent frame. This reduces the search complexity for pedestrian environments 
where slow speeds cause the optimum weight vector to change slowly, as the previous weights are likely to remain a 
good choice. However, the controller can also consider all the weights in the codebook if the weights closest to the 
weights of the previous selection are unsatisfactory. 

Where the codebook is used, the communication devices 101 and 102 must have the same values. This can be 
accomplished by downloading the codebook from one of the communication devices to the other communication 
device. Alternately, another method could be provided to verify that the vector number values are the same in both com- 
munication devices. 

With reference to FIG. 6, it can be seen that both an information packet and the reference signals are transmitted 
from communication device 102 to communication device 101. The reference signals are sent separately from each 
antenna, one after the other. There is a delay from the time that the information is processed in communication device 
101 to calculate the coefficients and the time that the weight vector specified in communication device 101 is used by 
communication device 102. The communication device 102 then transmits an information packet using the weights 
received from the communication device 101. 

Each time an information packet is transmitted, the reference signals are communicated from the antennas 106, 
110 and 112, and new weights calculated for the next packet in communication device 101 . In order to minimise effects 
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of delay in the feedback system, the reference signals can be positioned non contiguous with the information packets 
such that the reference signals are closer to the information packet sent by communication device 102 using the coef- 
ficients. Alternatively, the reference signals can be positioned in the information packet. Using either method to mini- 
mise or eliminate the delay helps avoid problematic communications resulting from changes in the channel occurring 
5 after the reference signals are communicated. 

It is also envisioned that the controller 1 20 can interpolate weights for the antenna from the weights generated from 
reference signals transmitted with two packets of information. By generating the coefficients from two consecutive, 
spaced reference signals, changes in the characteristics of the transmission paths can be taken into account in deter- 
mining the best signal pattern. 

10 A transmit mode of a digital cellular telephone system 700 (FIG. 7) includes a first communication device 702 and 
a second communication device 704. Communication device 702 includes an antenna array 706 and communication 
device 704 includes an antenna array 708. The antenna arrays are interconnected by a plurality of signal paths repre- 
sented by P. The communication devices 702 and 704 can be two-way radios, a radiotelephone and a base, or the like. 
The communication device 702 includes a controller 714 which outputs speech and data signals as well as control 

is signals to select the weights W1 , W2 and W3 in the transmit path. The speech and data signals are input to a coding 
and modulation circuit 716. The weight control signals are input to a gain and phase shift circuit 718, which couples the 
amplitude and phase control signals from controller 714 to variable gain amplifiers 720-722 and phase shift circuits 724- 
726. The transmission signals are input to phase shift circuits 724-726 via a framing and reference generating circuit 
723. 

20 The framing and reference generating circuit 723 frames data and speech for transmission and couples reference 
signals to the phase shift circuits 724-726, one for each of antennas 728-730. Respective base band signals are formed 
by framing and reference generating circuit 723, one for each antenna, and the appropriate phase shift is applied to 
each by phase shift circuit 724-726. 

The phase shift circuits 724-726 are provided digitally by a multiplier, such that the complex values from the code- 
cs book can be multiplied by the output of the framing and reference generating circuit to produce the phase shift. The 
phase shifted signals are converted to analogue signals in a digital-to-analogne converter circuit 732. The frequency of 
the analogue signals is increased in an up converter 734-736, and the higher frequency signals are amplified in the var- 
iable gain amplifiers 720-722. The gain of the variable gain amplifiers 720-722 is selected according to the weights for 
each antenna. Thus, the transmit path weight circuit in the transmit path comprises phase shift circuits 724-726 and var- 
30 iable gain amplifiers 720-722. Although 3 phase shift circuits are shown in this example, in practice it would only be nec- 
essary to implement two since the absolute phase does not matter, only the relative phases of the three transmit path 
weight circuits. 

The receive path of communication device 702 includes down converters 740-742 for reducing the frequency of the 
signals received from antennas 728-730, respectively. The down converted signals are input to an analogne-to-digital 

35 converter circuit 744, which outputs respective digital signals from each of the signals output by the down converters. 
The digital signals are demodulated in a receiver processor 750. 

The communication device 704 includes a controller 752 which outputs speech and data signals as well as control 
signals to select the weights W1 , W2 and W3 in the transmit path. The speech and data signals are input to a coding 
and modulation circuit 754. The weight control signals are input to a gain and phase shift circuit 756, which couples the 

40 amplitude and phase control signals from controller 752 to variable gain amplifiers 758-760 and phase shift circuits 762- 
764. The transmission signals are input to phase shift circuits 762-764 via a framing and reference generating circuit 
766. The framing and reference generating circuit 766 frames data and speech for transmission and couples reference 
signals to the phase shift circuits 762-764, one for each of antennas 768-770. Respective base band signals are 
formed, one for each antenna, and the appropriate phase shift is applied to each by phase shift circuits 762-764. The 

45 phase shifted signals are converted to analogue in a digital-to-analogue converter circuit 772. The frequency of the ana- 
logue signals is increased in up converters 774-776 and higher frequency signals are amplified in the variable gain 
amplifiers 758-760. The gain of the variable gain amplifiers is selected according to the weights for each antenna. 

The receive path of communication device 704 includes down converters 780-782 for the signal from antennas 
768-770, respectively. The down converted signals are input to an analogue-to-digital converter circuit 784, which out- 

50 puts respective digital signals from each of the signals output by the down converters. The digital signals are demodu- 
lated in a receiver processor 790. 

The communication devices 702 and 704 are illustrated as being identical as the transmit path can be from com- 
munication device 702 to communication device 704 or from communication device 704 to communication device 702. 
However, the communication devices 702 and 704 can be different, such that communication device 702 is a base sta- 

55 tion and communication device 704 a radiotelephone, for example. It will be recognised that in the case of a base, the 
transmit path will also include a multiplexer to combine signals for multiple simultaneous users. The receive path of a 
base will also include a demultiplexer, to separate the signals from different simultaneous users. 

Calculation of the optimum weights for the transmit path will now be described for transmission from communication 
device 702 to communication device 704, although the description applies equally for communications from communi- 
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cation device 704 to communication device 702. Although the communication devices 702 and 704 have three anten- 
nas, the description applies equally to systems having other numbers of antennas, and thus applies generally to a 
system having I antennas in the transmit path of the transmitting communication device and N antennas in the receive 
path of the receiving communication device. For communications from communication device 702 to communication 
device 704, 1 equals 3 and N equals 3. 

The estimated gain and phase of the signal received at the n'th receiver antenna from the i'th transmitter antenna 
is represented (in complex notation) by c i n and the set for all combinations by the matrix C (with N rows and I columns). 
The estimated gain and phase at the antennas 768-780 which would be produced by a transmitter weight vector w is 
then given by Cw. The weight vector is selected from the codebook as follows: 

v=Cm 
t = v H v 
index = 0 

do k=l to K-l 
Y=CjVk 
P = v H v 

ifp>tthen 
index = k 
t = p 



end if 
end do 



The controller 752 of communication device 704 uses this method to calculate the vectors v by multiplying the 
matrix C by a weight vector wq, which is the first weight vector in the codebook. An initial value t is calculated from the 
vector v derived from wg. This value of t represents an estimate of the amplitude of the signal which would be obtained 
at the receiver with weight vector yvg at the transmitter and maximum ratio combining of the signals at the receiver. Max- 
imum ratio combining is a well known technique of combining signals from multiple antennas. Vectors v are derived 
from C and each vector W|< of weights. The estimated magnitude p for each weight from the codebook is calculated by 
multiplying v and the Hermitian transform of v for that weight vector. The index k associated with the highest value p so 
measured in controller 752 is sent back to the transmitting communication device 702. The controller 714 controls the 
variable gain amplifiers 720-722 and phase shift circuits 724-726 to have the weights corresponding to the index 
number transmitted. 

The controller 752 thus estimates the performance at the output of receiver processor 790. The output of the 
receiver processor 790 is derived from the combined output of antennas 768-770 of antenna array 708. This estimate 
is also based upon weights of the receive path determined by the controller 752. 

As mentioned, a maximum ratio combiner is employed for the receiver. Other optimisation techniques such as opti- 
mum combining could be substituted particularly when it is desirable to reduce the effects of interference. Optimum 
combining is a known technique. Instead of maximising received amplitude or power, the controller 752 ratio could max- 
imise the ratio of wanted signal to interference plus noise. 

Embodiments will now be described wherein the receiving communication device includes an equaliser 820. In 
these embodiments, the description is for a receiving communication device including a single antenna and a transmit- 
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ting communication device having multiple antennas, as illustrated in FIGs. 1 and 2. 

In these embodiments, a reference signal is employed to determine the weights and to calculate settings for an 
equaliser 820 in the receive path. It is known to transmit a reference signal to a receiving communication device to be 
used by the receiving communication device in setting an equaliser 820. In existing systems, the reference signal is 

5 selected to simplify the setting of the coefficients. 

However, the inventors have discovered that where the transmitting device includes an antenna array and the 
receiving device includes an equaliser, the reference signal transmitted can be selected to reduce transmission over- 
head for reference signals while maintaining large gains with an antenna array. 

The present invention requires transmission of multiple reference signals, one for each antenna in the array. Where 

10 communication device 101 is a base and communication device 102 is a radiotelephone, it is advantageous to use a 
signal which minimises transmitting overhead for selecting the weights in the transmit path of communication device 
1 02 without concern for the resource requirements in the communication device 101 that is a base. The communication 
device 101 that is a base will have sufficient capability to execute difficult computations in selecting the equaliser 820 
values, whereas it is advantageous to minimise the energy requirements in the communication device 102 to prolong 

is battery life. 

If on the other hand the communication device 101 is mobile and the communication device 102 is a base, it is 
desirable to minimise the requirements of communication device 101 . The transmission requirements are not as critical 
to the base as it can broadcast a signal without concern for battery life. The greater concern is the drain on the 
resources of the portable communication device while calculating values for the equaliser 820 in its receive path. 

20 Accordingly, if the communication device 1 01 is a portable communication device, it is desirable that the reference sig- 
nal simplify calculation of the equaliser settings. Therefor, it is envisioned that different signals can be employed for the 
reference signal depending upon which of the communication devices 101 or 102 is portable in communication systems 
such as a radiotelephone networks. 

If the communication device 101 is a radiotelephone, the reference signal which simplifies calculation of the equal- 

25 iser settings is a portion of modulated data such as is used in systems like GSM, for example. The reference signals 
are shown in FIG. 12. As shown in FIG. 12, the reference signals are separated in time with sufficient separation to 
allow for multipath delay. The beginning and end of the reference signals is characterised by a period of ramping so that 
the power does not change instantaneously. 

To minimise overhead, the reference signals are used both for synchronisation, equaliser setting, and for weight 

30 vector selection. In addition, to farther reduce overhead, the reference signals are designed and employed differently to 
those usually employed in TDMA systems (e.g. in TETRA and GSM). For weight vector selection with an equaliser set- 
ting, a codebook approach is employed. 

A controller circuit 800 including an equaliser setting circuit 802 is illustrated in FIG. 8. This controller can be used 
in communication device 702 or 704, or both, and is employed when one or both of the communication devices has an 

35 equaliser. The controller circuit 800 includes a reference signal processor circuit 804 which processes received signals 
to calculate the antenna weight at another communication device having an antenna array. A weight vector selection 
circuit 806 uses weight index stored in a codebook 808, which is the index of weights such as Table 1 or Table 2. The 
weight vector selection is input to the equaliser setting circuit 802 and a binary format and coding circuit 81 2. The binary 
format and coding circuit outputs information for transmission to the other communication device. 

40 The transmitting communication device sends both information signals and reference signals as illustrated in FIG. 
6. The reference signals are sent separately from each antenna. In order to minimise effects of delay in the feedback 
system, the reference signals are preferably noncontignous with the information packets. Additionally, where the receiv- 
ing communication device has an equaliser, and the equaliser and transmit path weights for an antenna array are set 
using the same reference signal, the signal for each antenna is preferably separated by time as opposed to being dis- 

45 tinguished by frequency or code. 

A method by which the weight vector is found independently of the equaliser setting, and then the receiver equal- 
iser settings are determined from the weight vector, is first described. This method applies when the reference signals 
are chosen to minimise overhead, as is likely when communication device 101 is a base. The method uses values pre- 
set in the communication device. The matrix X is stored in the communication device at the time the communication 

so device is manufactured, activated, or when it is being used in a new system. The matrix is calculated as follows: 

x = (yHy)-iyh 

55 where 
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and r is a column vector of the known reference signal waveform, and Y H is the Hermitian transform of Y. 

The reference signal processor circuit 804 (FIG. 8) calculates and stores the correlation matrix R of the reference 
signals: 

R = li Si. si H 



where s, is the reference signal received from the i'th antenna and Sj H is the Hermitian transform of the reference signal 
received from the i'th antenna. 

The weight vector selection circuit 806 then performs calculations for each of the indexes in the codebook 808 to 
maximise the power signal p, where 

p= w H .R.w 

w represents a candidate weight vector, and w H represents a Hermitian transform of the candidate weight vector. The 
index of weights producing the largest value of p is thus selected. The index of the selected weight vector is then trans- 
mitted to the handset via the binary format and coding circuit 812. 

The coefficients are then calculated from the selected weight vector. For example, in for a Maximum Likelihood 
Sequence Estimator (MLSE) equaliser, the equaliser coefficients are generated from settings derived in the equaliser 
setting circuit 802 as follows. First the vector v, which is an estimate of the signal that would be received if the reference 
signal is sent simultaneously from all antennas with the selected weights, is calculated as follows: 

V = S, S; W|* 

where Wj is the i'th element of the selected weight vector. A channel estimate h, from which is extracted the equaliser 
settings, is calculated as follows: 

h = (X v) ® m 



where m is the modulation impulse response of a filter (not shown) in the transmitting communication device, and where 
® denotes convolution. 

This vector h is used for symbol timing synchronisation after which the equaliser settings are extracted in a suitable 
manner as is known to those skilled in the art. Complexity is minimised by precomputing as many quantities as possible. 

The equaliser settings for an information packet are found at the same time as the weight vector selection for the 
information packet. In some circumstances there may be significant delay in the feedback path. This affects both the 
accuracy of the weight vector selection and the equaliser setting. In an alternative method, the equaliser settings for one 
packet are found from reference signals which are used to derive weight vectors for the next information packet. This 
reduces delay in the establishment of the equaliser settings, and is possible where the weight selection and equaliser 
settings are independent. 

The reference signals that minimise overhead are a portion of modulated data with properties such that the inverse 
(Y H Y)" 1 shown above is well conditioned. As shown in FIG. 12 the reference signals will be separated in time with suf- 
ficient separation to allow for multipath delay. The beginning and end of the reference signals is characterised by a 
period of ramping so that the power does not change instantaneously, in the same way as in bursts of TDMA systems 
today. 

According to another embodiment, the weight vector is found jointly with the equaliser settings. This method also 
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applies when the reference signals are chosen to minimise overhead, that is likely when communication device 101 is 
a base. This approach is desirable when the equaliser length is such that the equaliser can not capture all multipath 
propagation. This approach employs a controller circuit 900 architecture depicted in FIG. 9. The controller circuit 900 
can also be used with an MLSE equaliser. A weight vector selection and equaliser setting circuit 902 uses the quanti- 
5 ties: 

x = (yHy)-iyh 

w where 
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and r is a column vector of the known reference signal waveform. 

These values are pre-computed and stored in the controller 752 as described briefly above. Another known impulse 
sequence is z, which is defined such that when z is filtered by a modulation filter (a filter, not shown, in the transmit path 
25 of communication device 702) having an impulse response m (such as a raised cosine filter), the resulting waveform is 
r. Before the codebook 808 values are used, the following quantities are computed and stored: 

Ci = (XSi)®m, 

30 R = £j Sj Sj H where §j is the reference signal received from the i'th antenna, 
index = 1, min_error=1, 000, 000.0 
pjhreshold = a number between 0.0 and 1.0 such as 0.7. 

where c, is a vector of coefficients representing components of the combined filter and channel responses from the i'th 
35 transmit antenna, m is the modulation impulse response of the transmit path filter (not shown), and ® denotes convo- 
lution. The initial value for the minimum error is selected to be large. The pjhreshold value is selected to limit the 
number of calculations that must be performed. Thus, only those weights having the highest power measurements are 
consider. The value 0.7 corresponds to having only the top 30% considered. The inventors have found that the fewest 
errors occur when the signal is strong, though not necessarily when it is the strongest. A larger, or smaller percentage, 
40 of the weight candidates can be considered. 

The codebook calculations for J candidate weight vectors are then performed as follows: 



do j = 1 to J 

p=w.H.R.w. where w is the candidate weight vector 



50 if p > pjhreshold 



calculate "error" 

if error < min_error then 

min_error = error 
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mdex=j 
end if 

end if 



end do loop 



The equaliser setting circuit 902 first measures the power and determines if the power is above the threshold. For 
those power measurements above the threshold, the error is calculated using equaliser settings calculated for the 
weight vector. For an MLSE equaliser, the "error" is calculated at each iteration as follows: 

candidate impulse response h = i, c, w,* 

"error" = | JV® z - x| / |x| 

where x is a vector with components x ; = w H s , , |.| represents vector norm., h' represents the candidate equaliser set- 
tings which are extracted from h during the symbol timing synchronisation process, which synchronisation process as 
already described is known to those skilled in the art of equalisation, and w* is the complex conjugate of Wj. This proc- 
ess maximises the quality level by determining the values of h and w that minimise the errors, as opposed to detecting 
the weights that maximise the power of the received signal. The "error" is a quality estimate of a signal output by the 
equaliser. 

The index of the selected weight vector is then processed for transmission to the handset by the binary format and 
coding circuit 812. The equaliser settings are used to set coefficients in the equaliser 820. 

FIG. 10 shows the performance of the system of FIG. 8 with 4 transmit antennas compared to the case with no 
array for a GSM type system, with a 2 symbol delay spread channel and at pedestrian speeds. The graph shows Bit 
Error Rate (BER) versus the ratio of Energy per bit to noise power density (Eb/No) in decibels (dB). Curve 1000 is the 
performance with no error protection coding with no array, and should be compared to curve 1002 which is the corre- 
sponding uncoded performance with an array. Gains of the order of 7 dB are achieved which allows a very considerable 
increase in talk time or capacity within a mobile radio system. Curve 1001 is the performance with error protection cod- 
ing with no array, and should be compared to curve 1003 which is the corresponding coded performance with an array. 
Gains of the order of 7 dB are again achieved. The overhead savings on both reference signals and weight specifiers 
are more than 20 % over more conventional reference signal design and over weight vector quantisation, as opposed 
to codebook, schemes. 

FIG. 1 1 shows the performance of the controller method of FIG. 9 compared to that of FIG. 8 in a particular case 
where it is not appropriate to estimate array settings and equaliser settings independently. Curve 1005 represents the 
performance with no error protection coding for the method of FIG. 8, which should be compared to the curve 1 006 rep- 
resenting the uncoded performance for the method of FIG. 9. Curve 1007 represents the performance with error pro- 
tection coding for the method of FIG. 8 which should be compared to the curve 1008 representing the coded 
performance for the method of FIG. 9. In this case, the circuit of FIG. 9 offers performance benefits in good signal con- 
ditions. 

Thus it can be seen that the transmit path weights for an antenna array can be adjusted to improve the gain of the 
transmit path. The transmit path weights can be set independently of the receiving communication device. Alternatively, 
the receiving communication device can select the weights based upon a reference signal received from the transmit- 
ting communication device. A codebook can be employed to facilitate the process of selecting weights. Where the 
receiving communication device includes an equaliser, equaliser settings and weights can be calculated from the same 
reference signal thereby minimising transmission overhead. 

Claims 

1. A method of generating weights in first communication device for a transmit path in a second communication 
device, the transmit path in the first communication device including an antenna array having antennas the method 
comprising the steps of: 



14 



EP0 807 989 A1 



receiving a reference signal at a second communication device that was sent via at least one of the antennas 
of the antenna array 

calculating at least one weight for the transmit path in the second communication device; and 

transmitting the at least one weight from the second communication device to the first communication deuce. 

5 

2. A method as claimed in Claim 1 , wherein the step of calculating includes calculating a complex conjugate of an 
amplitude and phase of the reference signal received at the second communication device. 

3. A method as claimed in Claim 2, wherein the step of calculating includes selecting the at least one weight from a 
10 set of predetermined weights, wherein the at least one weight selected is a weight closest to the complex conju- 
gate. 

4. A method as claimed in Claim 3, wherein the step of transmitting includes transmitting an index corresponding to 
the at least one weight. 

15 

5. A method as claimed in Claim 1 , wherein the step of calculating includes deriving a signal measurement estimate 
for the at least one weight from a set of predetermined weights, and selecting the at least one weight from the signal 
measurement estimate. 

20 6. A method as claimed in Claim 3 or 5, wherein the set of predetermined weights are selected based upon a previous 
weighting. 

7. A method as claimed in Claim 1 , further including the step of receiving a set of weights from the second communi- 
cation device and selecting the at least one weight from the set of weights received from the second communication 

25 device. 

8. A method as claimed in Claim 3, 5 or 7, wherein the step of selecting includes estimating the performance of the 
transmit path at the combined output of the antenna array at the first communication device. 

30 9. A method as claimed in Claim 1 , wherein the at least one weight is determined in a receiver of the first communi- 
cation device. 

10. A method as claimed in Claim 7, wherein indexes in the set of weights include stored error protection coding, and 
the step of transmitting includes transmitting an error protection coded index. 

35 

11. A method of operating a communication device to set at least one weight in transmit paths associated with anten- 
nas of an antenna array, comprising the steps of: 

transmitting a reference signal though each of the antennas in the antenna array; 
40 receiving weight information for each of the antennas; and 

setting a weight in at least one of the transmit paths associated with the antennas according to the weight infor- 
mation received. 

12. A method as claimed in Claim 11, wherein the weight information includes phase information. 

45 

13. A method as claimed in Claim 11 or 12, wherein the weight information includes amplitude information. 

14. A method as claimed in Claim 11, wherein the weight information includes an index number corresponding to 
weights for the transmit paths. 

50 

1 5. A method of weighting a transmit path of a first communication device, the transmit path between a transmitter and 
an antenna array of the first communication device, the antenna array including a plurality of antennas, the method 
comprising the steps of: 

55 transmitting a reference signal to a second communication device via the antennas in the antenna array; 

calculating in the second communication device at least one weight for the transmit path; 
transmitting weight information, according to the at least one weight calculated, from the second communica- 
tion device to the first communication device; and 

setting at least one weight in the first communication device according to weight information received from the 
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second communication device. 

1 6. A method as claimed in Claim 1 5, wherein the step of calculating includes calculating at the second communication 
device a complex conjugate of an amplitude and phase change during transmission of the reference signal to the 

5 second communication device. 

17. A method as claimed in Claim 16, wherein the step of calculating includes selecting the at least one weight from a 
set of predetermined weights, wherein the at least one weight selected is a weight in the predetermined set that is 
closest to the complex conjugate. 

10 

18. A method as claimed in Claim 1 7, wherein the step of transmitting includes transmitting an index corresponding to 
the at least one weight. 

19. A method as claimed in Claim 17, wherein the step of calculating includes selecting at least one weight that isclos- 
15 est to the complex conjugate from a set of predetermined weights and the step of transmitting includes transmitting 

an index corresponding to the selected at least one weight. 

20. A method as claimed in Claim 19, wherein the step of calculating includes deriving signal measurement estimates 
for weights in a set of predetermined weights, and selecting the at least one weight from the signal measurement 

20 estimates. 

21 . A method as claimed in Claim 1 5, wherein the reference signal is sent through each of the antennas individually. 

22. A method as claimed in Claim 15, wherein a reference signal is sent through each antenna of the antenna array, 
25 and the reference signal for each of the antennas is distinguishable. 

23. A method as claimed in Claim 22, wherein the reference signals for each of the antennas are distinguishable by 
their frequency. 

30 24. A method as claimed in Claim 22, wherein the reference signals for each of the antennas are distinguishable by 
time, the reference signals being input to a respective antenna at a different time. 

25. A method as claimed in Claim 15, wherein a set of predetermined weights is transferred from the first communica- 
tion device to the second communication device. 

35 

26. A method as claimed in Claim 25, further including the step of determining previous weights and the step of calcu- 
lating selects from a subset of weights in the set of predetermined weights, the subset of weights determined from 
the weights in the previous weighting. 

40 27. A method as claimed in Claim 1 5, wherein the step of calculating includes estimating the performance of the trans- 
mit path at the combined output of an antenna array at the first communication device. 

28. A method as claimed in Claim 15, further including the step of determining a weight of at least one weight in a 
receiver of the first communication device. 

45 

29. A method as claimed in Claim 25, wherein indexes on the predetermined list include stored error protection coding, 
and the step of transmitting includes transmitting an error protection coded index. 

30. A communication device comprising: 

50 

a transmitter; 

a plurality of antennas; 

weight circuits connected between each of the antennas and the transmitter; and 

a controller coupled to the weight circuits wherein the controller) controls the transmitter to transmit a reference 
55 signal through at least one of the antennas and controls at least one of the weight circuits to adjust a weight 

associated with the at least one of the antennas according to weight information received from another com- 
munication device, whereby a transmit path including the weight circuits can be varied according to the refer- 
ence signal transmitted through the at least one of the antennas. 
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31 . A communication device as claimed in Claim 30, further including a memory storing predetermined weights, the 
weight information including an index number associated the weight associated with the at least one of the anten- 
nas, and the controller controlling the at least one of the weight circuits from the index number. 

5 32. A communication device as claimed in Claim 30, wherein the weight information includes phase information, the 
controller controlling the at least one of the weight circuits according to the phase information. 

33. A communication device as claimed in Claim 30, wherein the weight information includes amplitude information, 
the controller) controlling the at least one of the weight circuits according to the amplitude information. 

10 

34. A receiving communication device comprising: 

a receiver, the receiver receiving a reference signal transmitted through each of a plurality of antennas in a 
transmitting communication device; 
is circuitry for calculating at least one weight for a transmit path of the transmitting communication device from 

the reference signal received from each antenna; and 

a transmitter for transmitting the at least one weight to the transmitting communication device. 

35. A receiving communication device as claimed in Claim 34, wherein the receiver includes a memory storing a code- 
so book, the codebook containing codebook weights for the transmit path of the transmitting communication device. 

36. A receiving communication device as claimed in Claim 35, wherein the codebook weights are associated with 
codebook indexes, and the codebook indexes include error correction coding. 

25 37. A receiving communication device as claimed in Claim 35, wherein the memory stores weights of a previous selec- 
tion, and the circuitry uses the codebook and the previous weights to calculate the at least one weight. 

38. A receiving communication device as claimed in Claim 35 or 36, wherein the weights are selected to limit peak 
power in the transmit path 

30 

39. A receiving communication device as claimed in Claim 36, wherein the codebook is checked to see if it is the same 
as a codebook in the transmitting communication device. 

40. A communication device as claimed in Claim 39, wherein the codebooks are checked by transmitting the codebook 
35 from one of receiving and transmitting communication devices to the other of the transmitting and receiving com- 
munication devices. 

41 . A communication device as claimed in Claim 34, wherein the circuitry calculates a weight and phase value from a 
received reference signal and from a copy of a reference signal in the receiving communication device. 

40 
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(54) ADAPTIVE TRANSMITTER/RECEIVER 

(57) There is provided an adaptive transceiver 
device which estimates a path arrival direction of a 
desired wave signal by using a reception antenna 
weight of a k-th user adaptive reception unit using a 
control method based on the minimum mean square 
error (MMSE) standards and which generates a trans- 
mission antenna weight on the basis of the path arrival 
direction. The adaptive transceiver device is character- 
ized in that, in reception, a directivity pattern for sup- 
pressing interference caused by another user or a multi- 
path is formed, an arrival direction of a path is estimated 
from the reception antenna weight, and a transmission 
direction is predicted from the estimated arrival direction 
to generate a transmission antenna weight, and in 
transmission, a directivity pattern for decreasing inter- 
ference to another user is formed and transmitted. 
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Description 

Technical Field 

[0001] The present invention relates to an adaptive 
transceiver device for base station which removes inter- 
ference caused by another user in reception and which 
decreases interference to another user in transmission 
by antenna directivity control and, more particularly, to 
an adaptive transceiver device using the CDMA (Code 
Division Multiple Access) system. 

Background Ar t 

[0002] In recent years, in a cellular mobile commu- 
nication system or the like, as a radio transmission 
method which can use a large number of channels in 
the same frequency band so that a large scriber's 
capacity can be expected, the CDMA (Code Division 
Multiple Access) system has been widely noticed. On 
the other hand, an adaptive transceiver device in which 
interference from another user or an interference 
caused by a delay wave is removed in transmission by 
using an adaptive antenna as an antenna for base sta- 
tion and in which no interface is given to another user in 
transmission has been greatly discussed. 
[0003] In addition, as an adaptive transceiver 
device which is appropriate to the CDMA system, a sys- 
tem which controls a directional antenna using such a 
directivity pattern that an antenna gain is maximum with 
respect to an arrival direction to perform transmission 
and reception has been proposed. 
[0004] FIGS. 7A and 7B (to be referred to as FIG. 7 
hereinafter) are block diagrams showing an example of 
a k-th user adaptive transceiver device in a base station 
using the conventional DS (Direction Sequence)-CDMA 
system. FIG. 8 is a block diagram showing an m-th path 
adaptive reception sub-block 36m of the conventional k- 
th user adaptive transceiver device shown in FIG. 7. 
FIG. 9 is a block diagram showing an m-th adaptive 
transmission sub-block 10m of the conventional k-th 
user adaptive transceiver device shown in FIG. 7. Here, 
these drawings show an adaptive transceiver device 
(CDMA adaptive transceiver device) having a configura- 
tion defined as described below. That is, the number of 
transmission/reception antennas is represented N (N is 
an integer which is 1 or more), the number of users is 
represented by K (K is an integer which is 1 or more), 
and the number of multi-paths and the number of trans- 
mission paths per user are represented by M (M is an 
integer which is 1 or more). 

[0005] The conventional k-th user adaptive trans- 
ceiver device is constituted by a second path search cir- 
cuit 34, a second k-th user adaptive reception unit 35, a 
first arrival direction estimation circuit 37, reception 
antenna weight generation circuits 381 to 38M, trans- 
mission antenna weight generation circuits 301 to 30M, 
and a k-th user adaptive transmission unit 9. 



[0006] N antenna reception signals 1 to N are sig- 
nals obtained by performing code multiplexing to a 
desired wave signal and a plurality of interference wave 
signals received by N antenna elements arranged and 

5 closed to each other such that the respective reception 
signals are correlative to each other. Since the following 
processes are digitally performed in a base band, it is 
assumed that the frequencies of the N antenna recep- 
tion signals 1 to N are converted from a radio band to a 

re base band, and that the N antenna reception signals 1 
to N are subjected to analog-to-digital conversion. 
[0007] The second path search circuit 34 calculates 
pieces of path delay time information D1 to DM of a 
desired wave signal of the k-th user from the reception 

15 signals multiplexed by a plurality of user signals. 

[0008] The second k-th user adaptive reception unit 
35 is constituted by first delay circuits 31 to 3M, second 
m-th path adaptive reception sub-blocks 361 to 36M, 
and a first adder 5. 

20 [0009] The first delay circuits 31 to 3M delay the N 
antenna reception signals 1 to N depending on a multi- 
path on the basis of the pieces of path delay time infor- 
mation D1 to DM of a desired wave signal which is an 
output from the second path search circuit 34. 

25 [0010] The first adder 5 adds outputs from the sec- 
ond m-th path adaptive reception sub-blocks 361 to 
36M to each other to output a k-th user demodulation 

[0011] The second m-th path adaptive reception 

30 sub-blocks 361 to 36M, as shown in FIG. 8, is consti- 
tuted by despreading circuits 121 to 12M, a reception 
weighting combining unit 13, and a demodulation unit 
16. The second m-th path adaptive reception sub- 
blocks 361 to 36M receives the antenna reception sig- 

35 nals 1 to N and m-th reception antenna weights Wr1 to 
WrM which are outputs from reception antenna weight 
generation circuits 381 to 38M. 
[0012] Despreading circuits 121 to 12N perform a 
correlative calculation of the antenna reception signals 

40 1 to N and a pseudo random code Ck. It is assumed that 
the pseudo random code Ck is a complex code consist- 
ing of two codes Ckl and CkQ which are orthogonal to 
each other. In this case, each of the despreading cir- 
cuits 121 to 12N can be realized by one complex multi- 

45 plier and an averaging circuit operating over a symbol 
section. Each of the despreading circuits 121 to 12N 
can also be realized by a transversal filter configuration 
using the code Ck as a tap weight. 
[0013] The reception weighting combining unit 13 is 

so constituted by first complex multipliers 141 to 14N and a 
second adder 1 5. The outputs from the despreading cir- 
cuits 121 to 12N are multiplied by m-th reception 
antenna weights Wm1 to WmN, respectively, and the 
resultant values are summed up, so that the received 

55 signal is generated by an antenna directivity pattern 
inherent in the m-th path. 

[0014] A demodulation unit 16 is constituted by a 
transmission path estimation circuit 17 and a second 
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complex multiplier 1 8. An output obtained by multiplying 
an output from the reception weighting combining unit 
1 3 by a complex conjugate of transmission path estima- 
tion outputs serves as an output from the second m-th 
path adaptive reception sub-block 36m. 
[0015] Outputs from the second m-th path adaptive 
reception sub-block 36m are added to each other by the 
adder 5, and an output from the adder 5 serves as a 
demodulated signal from the k-th user. 
[0016] Next, the first arrival direction estimation cir- 
cuit 37 receives N antenna reception signals 1 to N as 
inputs, and estimates the arrival direction of M desired 
wave signals of the k-th userfrom reception signals mul- 
tiplexed by a plurality of user signals. As a method of 
estimating an arrival direction, e.g., the MUSIC method 
is known. 

[0017] The M m-th reception antenna weight gener- 
ation circuits 381 to 38M calculate m-th reception 
antenna weights (steering vectors) Wr1 to WrM for 
forming directivity patterns having gains in a desired 
signal arrival direction on the basis of M estimated 
arrival directions 9r1 to 9rM which are outputs from the 
first arrival direction estimation circuit 37. 
[0018] The M m-th transmission antenna weight 
generation circuits 301 to 30M calculate m-th transmis- 
sion antenna weights (steering vectors) Wtl to WtM for 
forming directivity patterns having gains in a user trans- 
mission direction which is the same as the desired sig- 
nal arrival direction on the basis of the M estimated 
arrival directions 9r1 to 9rM which are the outputs from 
the first arrival direction estimation circuit 37. 
[0019] When the FDD (Frequency Division Duplex) 
method is used, a frequency in reception is different 
from a frequency in transmission. For this reason, a 
reception antenna weight and a transmission antenna 
weight must be independently determined on the basis 
of the estimated arrival direction. When the TDD (Time 
Division Duplex) method, a frequency in reception is 
equal to a frequency in transmission. For this reason, a 
reception antenna weight can also be directly employed 
as a transmission antenna weight. 
[0020] The k-th user adaptive transmission unit 9 is 
constituted by the m-th adaptive transmission sub- 
blocks 101 to 10M and the third adders 111 to 11N. 
[0021] The third adders 1 1 1 to 1 1 N synthesize out- 
puts from the m-th adaptive transmission sub-blocks 
101 to 10M with each other for N transmission anten- 
nas, and outputs N synthesized antenna transmission 
signals 1 to N. The N synthesized antenna reception 
signals 1 to N are subjected to digital/analog conver- 
sion. The frequencies of the N synthesized antenna 
reception signals 1 to N are converted from a base band 
to a radio band. 

[0022] Each of the first adaptive transmission sub- 
blocks 101 to 10M, as shown in FIG. 9, is constituted by 
a transmission weighting combining unit 31 and spread- 
ing circuits 331 to 33N. The m-th adaptive transmission 
sub-blocks 101 to 10M receive m-th reception antenna 



weight Wtm (Wtm1 to WtmM) which are outputs from 
the M transmission antenna weight generation circuits 
301 to 30M and a k-th user transmission signal. 
[0023] The transmission weighting combining unit 

5 31 is constituted by fourth complex multipliers 321 to 
32N. The k-th user transmission signal is multiplied by 
the m-th transmission antenna weight Wtm (Wtm1 to 
WtnN) to generate a signal transmitted by an antenna 
directivity pattern inherent in the m-th path. 

w [0024] The spreading circuits 331 to 33N diffuses N 
outputs from the transmission weighting combining unit 
31 by using the pseudo random code Ckof the k-th user 
to generate N antenna transmission signals 1 to N. 
When the pseudo random code Ck is considered as a 

15 complex code consisting of two codes Ckl and CkQ 
which are orthogonal to each other, each of the spread- 
ing circuits 331 to 33N is realized by one complex multi- 
plier and an averaging circuit operating over a symbol 
section. Each of the spreading circuits 331 to 33N can 

20 also be realized by a transversal filter configuration 
using the code Ck as a tap weight. 
[0025] The N antenna reception signals 1 to N 
include desired wave signal components, interference 
wave signal components, and thermal noise. In addi- 

25 tion, the desired wave signal component and the inter- 
ference wave signal component include multi-path 
components. In general, these signal components are 
arrived from different directions. The conventional 
CDMA adaptive transceiver device shown in FIGS. 7 to 

30 9 prepares the first arrival direction estimation circuit 37 
to estimate the arrival directions of the multi-paths of 
desired signals, weighting combining of a reception sig- 
nal in the reception weighting combining unit 13 and 
weighting combining of a transmission signal in the 

35 transmission weighting combining unit 31 are per- 
formed such that the signal powers of the paths are 
maximized. As a result, antenna gains (directivity pat- 
terns) of the second m-th path adaptive reception sub- 
blocks 361 to 36M and the m-th adaptive transmission 

40 sub-blocks 1 01 to 1 0M are formed to be increased with 
respect to the arrival directions of the multi-paths of the 
desired signals in reception. 

[0026] When the FDD (Frequency Division Duplex) 
method is used, a frequency in reception is different 

45 from a frequency in transmission. For this reason, a 
reception antenna weight and a transmission antenna 
weight must be independently determined on the basis 
of the estimated arrival direction. When the TDD (Time 
Division Duplex) method, a frequency in reception is 

so equal to a frequency in transmission. For this reason, a 
reception antenna weight can also be directly employed 
as a transmission antenna weight. 
[0027] As a receiver device using an adaptive 
antenna appropriate to the CDMA system, a device 

55 obtained by a spectrum spreading process gain is pro- 
posed. Conventionally, the CDMA adaptive receiver 
device of this type, as described in "Wang, Kohno, and 
Imai, "Adaptive Array Antenna Combined with Trapped 
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Delay Line Using Processing Gain for Direct- 
Sequence/Spread-Spectrum Multiple Access System", 
Shingakuron Vol. J75-B-II No. 11, pp81 5-825, 1992", 
"Tanaka, Miki, and Sawahashi, "The Performance of 
Decision-Directed Coherent Adaptive Diversity in DS- 
CDMA Reverse Link", TECHNICAL REPORT OF 
IEICE. RCS96-102, 1996-11", in reception antenna 
weight control, a weight control error signal extracted 
after despreading is used to obtain an SINR improve- 
ment effect obtained by a process gain in adaptive con- 
trol. 

[0028] FIG. 10 is a block diagram showing another 
example of the conventional k-th user adaptive receiver 
device. FIG. 1 1 is a block diagram showing an m-th path 
adaptive reception sub-block 40m of the conventional k- 
th user adaptive transceiver device shown in FIG. 10. 
Here, these drawings show a k-th user adaptive receiver 
device (CDMA adaptive transceiver device) having a 
configuration defined as described below. That is, the 
number of transmission/reception antennas is repre- 
sented N (N is an integer which is 1 or more), the 
number of users is represented by K (K is an integer 
which is 1 or more), and the number of multi-paths and 
the number of transmission paths per user are repre- 
sented by M (M is an integer which is 1 or more). 
[0029] The conventional k-th user adaptive receiver 
device is constituted by a second path search circuit 34 
and a third k-th user adaptive reception unit 39. 
[0030] The N antenna reception signals 1 to N are 
signals obtained by performing code multiplexing to a 
desired wave signal and a plurality of interference wave 
signals received by N antennas arranged and closed to 
each other such that the respective reception signals 
are correlative to each other. Since the following proc- 
esses are digitally performed in a base band, it is 
assumed that the frequencies of the N antenna recep- 
tion signals 1 to N are converted from a radio band to a 
base band, and that the N antenna reception signals 1 
to N are subjected to analog/digital conversion. 
[0031] The second path search circuit 34 calculates 
pieces of path delay time information D1 to DM of a 
desired wave signal of the k-th user from the reception 
signals multiplexed by a plurality of user signals. 
[0032] The third k-th user adaptive reception unit 39 
is constituted by first delay circuits 31 to 3M, third m-th 
path adaptive reception sub-blocks 401 to 40M, a first 
adder 5, and a decision circuit 6. 
[0033] The first delay circuits 31 to 3M delay N 
antenna reception signals 1 to N depending on a multi- 
path on the basis of pieces of path delay time informa- 
tion D1 to DM of a desired wave signal which is an out- 
put from the second path search circuit 34. 
[0034] The first adder 5 adds outputs from the third 
m-th path adaptive reception sub-blocks 401 to 40M to 
each other to output a k-th user demodulation signal. 
[0035] The decision circuit 6 performs hard decision 
to an output from the first adder 5 to output a k-th user 
decision symbol. 
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[0036] Each of the third m-th path adaptive recep- 
tion sub-blocks 401 to 40M is constituted by despread- 
ing circuits 121 to 12M, a reception weighting combining 
unit 13, a demodulation unit 16, a third complex multi- 

5 plier 1 9, an error detection circuit 20, a second delay cir- 
cuit 21 , and a reception antenna weight control circuit 
22. The third m-th path adaptive reception sub-blocks 
401 to 40M receive antenna reception signals 1 to N 
and a k-th user decision symbol which is an output from 

w the decision circuit 6. 

[0037] The despreading circuits 121 to 12N perform 
correlative calculation between the antenna reception 
signals 1 to N delayed by the first delay circuits 31 to 3M 
and the pseudo random code Ck of the k-th user. When 

15 the pseudo random code Ck is considered as a complex 
code consisting of two codes Ckl and CkQ which are 
orthogonal to each other, each of the despreading cir- 
cuits 121 to 12N is realized by one complex multiplier 
and an averaging circuit operating over a symbol sec- 

20 tion. Each of the despreading circuits 121 to 12N can 
also be realized by a transversal filter configuration 
using the code Ck as a tap weight. 
[0038] The reception weighting combining unit 1 3 is 
constituted by first complex multipliers 141 to 14N and a 

25 second adder 1 5. The outputs from the despreading cir- 
cuits 121 to 12N are multiplied by m-th reception 
antenna weights Wm1 to WmN, respectively, and the 
resultant values are summed up, so that the received 
signal is generated by an antenna directivity pattern 

30 inherent in the m-th path. 

[0039] The demodulation unit 1 6 is constituted by a 
transmission path estimation circuit 17 and a second 
complex multiplier 1 8. An output obtained by multiplying 
an output from the reception weighting combining unit 

35 1 3 by a complex conjugate of transmission path estima- 
tion outputs serves as an output from the third m-th path 
adaptive reception sub-block 40m. 
[0040] The third complex multiplier 1 9 multiplies the 
transmission path estimation output by the k-th user 

40 decision symbol. 

[0041] When the k-th user decision symbol is multi- 
plied by transmission path estimation values of the 
respective paths, only components related to the 
phases of the estimation values can be multiplied, and 

45 amplitudes calculated by another means may also be 
multiplied. Another means indicates such a means that 
a reception power is measured to calculate an ampli- 
tude. 

[0042] The error detection circuit 20 calculates the 
so difference between an output from the third complex 
multiplier 1 9 and an output from the reception weighting 
combining unit 13 to detect a reception antenna weight 
control error em. 

[0043] The second delay circuit 21 delays outputs 
55 from the despreading circuits 121 to 12N depending on 
process times of the reception weighting combining unit 
13, the demodulation circuit 16, the error detection cir- 
cuit 20, and the like. 
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[0044] The reception antenna weight control circuit 
22 calculates reception antenna weights Wm1 to WmN 
from a reception antenna weight control error em and 
an output from the second delay circuit 21 . 
[0045] In a convergence process of adaptive con- 
trol, a known symbol may also be used in place of the 
decision symbol. 

[0046] The N antenna reception signals 1 to N 
include desired wave signal components, interference 
wave signal components, and thermal noise. In addi- 
tion, the desired wave signal component and the inter- 
ference wave signal component include multi-path 
components, respectively. In general, these signal com- 
ponents are arrived from different directions. In the con- 
ventional CDMA adaptive transceiver device shown in 
FIGS. 9 and 10, the third m-th path adaptive reception 
sub-blocks 401 to 40M are independently prepared for 
the multi-path components of the desired wave signals, 
and weighting combining of reception signals are per- 
formed in the reception weighting combining units 13 
such that a ratio of the desired wave signals of the sig- 
nal components of the respective paths to an interfer- 
ence wave signal power (SIR) is maximized. As a result, 
the antenna gains (directivity pattern) of the third m-th 
path adaptive reception sub-blocks 401 to 40M with 
respect to arrival directions are formed such that the 
antenna gains are increased with respect to the arrival 
directions of the signal components of the respective 
paths and decreased with respect to other delay wave 
signal components and the interference wave signal 
component. 

[0047] As a method of controlling a reception 
antenna weight which maximizes the ratio of the desired 
wave signals to an interference wave signal power 
(SIR), a method of controlling a reception antenna 
weight on the basis of the MMSE (Minimum Mean 
Square Error) standards such that the average power of 
the reception antenna weight control error em is mini- 
mized. In the control method based on the MMSE 
standards, a path arrival direction of a desired wave sig- 
nal need not be known, and the path arrival direction of 
the desired wave signal cannot be directly known. 
Therefore, in order to generate transmission antenna 
weight for forming a transmission directivity pattern as 
in the conventional CDMA adaptive transceiver device 
shown in FIGS. 7 to 9, another means for estimating the 
path arrival direction of the desired wave signal is 
required. 

[0048] Here, as adaptive control performed by the 
MMSE standards, for example, an LMS (Least Mean 
Square) algorithm is cited. 

[0049] However, the first disadvantage of the con- 
ventional technique is as follows. In the reception unit of 
the conventional k-th user adaptive transceiver device 
shown in FIGS. 7 to 9, control for forming a directivity 
pattern which actively decreases a gain with respect to 
an interference wave cannot be performed, and per- 
formance is poorer than that in the control based on the 



MMSE standards. 

[0050] More specifically, in the k-th user adaptive 
reception unit, reception weighting combining is per- 
formed by using an antenna weight appropriate to only 
5 the path arrival direction of the estimated desired wave 
signal. 

[0051] The second disadvantage is as follows. 
When the conventional k-th user adaptive receiver 
device for performing control based on the MMSE 

10 standards shorn in FIGS. 10 to 11 is used as an adap- 
tive transceiver device, especially, in the FDD method, a 
desired wave arrival direction estimation means for cal- 
culating a transmission antenna weight must be pre- 
pared independently of the reception unit, and the 

15 device increases in scale. More specifically, in the k-th 
user adaptive reception unit using a control method 
based on the MMSE standards, the path arrival direc- 
tion of a desired wave signal cannot be directly known. 
[0052] In the TDD method, the reception antenna 

20 weight controlled on the basis of the MMSE standards 
can be directly used as a transmission antenna weight. 
In addition, when transmission and reception are con- 
trolled on the basis of an arrival direction estimation 
result, performance in the reception is not poor. On the 

25 other hand, when control based on the MMSE stand- 
ards is performed on the reception side, another arrival 
direction estimation means for transmission is required, 
and the structure disadvantageously increases in size. 
[0053] Therefore, it is an object of the present 

30 invention to provide a means for estimating the path 
arrival direction of a desired wave signal by using a 
reception antenna weight of a k-th user adaptive recep- 
tion unit using a control method based on the MMSE 
standards and generating a transmission antenna 

35 weight on the basis of the path arrival direction. 

Disclosure of the Invention 

[0054] An adaptive transceiver device according to 
40 the present invention forms a directivity pattern for sup- 
pressing interference caused by another user or a multi- 
path in reception, estimates an arrival direction of a path 
from a reception antenna weight, predicts a transmis- 
sion direction from the estimated arrival direction to 
45 generate a transmission antenna weight, and forms a 
directivity pattern for decreasing interference to another 
user in transmission. 

[0055] An adaptive transceiver device of a DS- 
CDMA system according to the present invention is 

so characterized by including: path search means for cal- 
culating path level information and path delay time infor- 
mation from an antenna reception signal; M (M is a 
positive integer) adaptive reception units for receiving N 
(N is a positive integer) antenna reception signals, form- 

55 ing reception directivity patterns each having a gain in 
the direction of a desired wave signal every path delay 
time, receiving the desired wave signals, and suppress- 
ing interference wave signals; reception antenna weight 
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selection means for selecting reception antenna 
weights for L (L is an integer equal to or smaller than M) 
transmission paths from the M reception antenna 
weights by using the path level information; L transmis- 
sion antenna weight control units for determining trans- 
mission antenna weights for forming transmission 
directivity patterns by using outputs from the reception 
antenna weight selection means; and an adaptive trans- 
mission unit for forming the transmission directivity pat- 
tern having a gain in a user direction by using the 
transmission antenna weight which is an output from 
the transmission antenna weight control unit and out- 
putting N combining antenna transmission signals for 
transmitting the desired wave signal. 
[0056] It is a point according to the present inven- 
tion that the transmission antenna weight is determined 
by using only the reception antenna weight of the adap- 
tive reception unit (without using other information). 
[0057] The adaptive transceiver device according to 
the present invention is characterized in that the adap- 
tive reception unit has: M delay means which receive 
the N antenna reception signals and the path delay time 
information which is an output from the path search 
means and which match timings depending on the path 
delay times of M multi-paths; M adaptive reception sub- 
blocks for forming the reception directivity patterns hav- 
ing gains in the directions of the M multi-paths, sup- 
pressing the interference wave signal, and receiving 
and demodulating the desired wave signal; an adder for 
synthesizing M demodulation signals; and decision 
means for performing hard decision to output a decision 
symbol. 

[0058] According to the present invention, timings 
are matched on the basis of the path delay time, a direc- 
tivity pattern is formed every multi-path, and combining 
(RAKE reception) is finally performed. 
[0059] In addition, the present invention is charac- 
terized in that the antenna reception signal is a CDMA 
(Code Division Multiple Access) signal, each of the M 
adaptive reception sub-blocks has: N despreading 
means which receive the N antenna reception signals 
and the decision symbol and which performs despread- 
ing to each of the N antenna reception signals by using 
a pseudo random code of the desired wave signal; a 
reception weighting combining unit for forming the 
reception directivity pattern; a demodulation unit for per- 
forming the transmission path estimation; a multiplier for 
multiplying the decision symbol by a complex transmis- 
sion path estimation value which is an output from the 
demodulation unit to cancel a phase change caused by 
carrier wave phase synchronization; error detection 
means for subtracting each output from the despread- 
ing means from an output from the multiplier to detect 
the reception antenna weight control error; delay means 
for delaying outputs from the N despreading means 
depending on the process times of the reception weight- 
ing combining means, the demodulation means and the 
like; and reception antenna weight control means for 



outputting the reception antenna weight on the basis of 
the minimum mean square error (MMSE) standards 
such that the average power of the reception antenna 
weight control error is minimized by using an output 
5 from the delay means and the reception antenna weight 
control error. 

[0060] According to the present invention, a recep- 
tion antenna weight is controlled on the basis of the 
MMSE standards by the m-th path adaptive sub-block. 

io Therefore, a path arrival direction need not be known, 
and the path arrival direction cannot be directly known. 
[0061] Furthermore, the present invention is char- 
acterized in that the reception weighting combining unit 
has: N complex multipliers which receive the N antenna 

15 reception signals and the reception antenna weights 
and which multiply the reception signals by N complex 
reception antenna weights; and an adder for synthesiz- 
ing respective outputs from the N complex multipliers. 
[0062] Still furthermore, the present invention is 

20 characterized in that the demodulation means has: 
transmission path estimation means which receives an 
output from the weighting combining unit to estimate the 
amplitude and the phase of a carrier wave; complex 
conjugate operation means for calculating a complex 

25 conjugate of complex transmission path estimation val- 
ues which are output from the transmission path estima- 
tion means; and a multiplier for multiplying an output 
from the complex conjugate operation means by an out- 
put from the despreading means to perform carrier 

30 wave phase synchronization and, at the same time, to 
perform weighting for synthesizing a maximum ratio. 
[0063] According to the present invention, the m-th 
path antenna weight is detected by the m-th path adap- 
tive sub-block. 

35 [0064] In addition, the present invention is charac- 
terized in that the reception antenna weight selection 
means receives M reception antenna weights which are 
outputs from the M adaptive reception sub-blocks, path 
level information which is an output from the path 

40 search means, a path level threshold value, and a max- 
imum transmission count Lmax, and selects a selection 
reception antenna weight corresponding to L paths the 
number of which is not larger than the maximum trans- 
mission count Lmax and which has a level set within the 

45 range of the level of the maximum path to the path level 
threshold value from the M reception antenna weights. 
[0065] According to the present invention, Lmax is 
equal to or smaller than M, and L is equal to or smaller 
than Lmax. After some reception antenna weights hav- 

so ing large path levels are selected, a transmission 
antenna weight is determined. Furthermore, when a 
plurality of paths are selected and transmitted, a trans- 
mission diversity effect can be obtained. 
[0066] The present invention is characterized in that 

55 the transmission antenna weight control unit has: an 
arrival direction estimation unit which receives the 
selection reception antenna weight to estimate an esti- 
mated arrival direction from the selection reception 
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antenna weight; and a transmission antenna weight 
generation means for calculating a transmission 
antenna weight forforming a directivity pattern having a 
gain in the estimated arrival direction which is an output 
from the arrival direction estimation unit. 
[0067] According to the present invention, the 
arrival direction is estimated from the reception antenna 
weight. A transmission antenna weight is generated by 
directly setting the estimated arrival direction as a trans- 
mission direction. In particular, in the FDD (Frequency 
Division Duplex) method, since a frequency in reception 
is different from a frequency in transmission, an arrival 
direction is temporarily estimated from the reception 
antenna weight, and the transmission antenna weight 
must be determined on the basis of the arrival direction. 
In addition, in the TDD (Time Division Duplex) method, 
since a frequency in reception is equal to that in trans- 
mission, a reception antenna weight can also be 
employed as a transmission antenna weight. 
[0068] Furthermore, the present invention is char- 
acterized in that the transmission antenna weight con- 
trol unit has: an arrival direction estimation unit which 
receives the selection reception antenna weight to esti- 
mate an estimated arrival direction from the selection 
reception antenna weight; transmission direction pre- 
diction means for predicting a transmission direction on 
the basis of the estimated arrival direction which is an 
output from the arrival direction estimation unit; and 
transmission antenna weight generation means for cal- 
culating a transmission antenna weight for forming a 
directivity pattern having a gain in the prediction trans- 
mission direction which is an output from the transmis- 
sion direction prediction means. 
[0069] According to the present invention, an arrival 
direction is estimated from a reception antenna weight. 
A transmission direction is predicted from an estimated 
arrival direction. In addition, a prediction transmission 
direction is set as a transmission direction, so that a 
transmission antenna weight is generated. In either one 
of the FDD method and the TDD method, a transmis- 
sion direction is predicted, so that a transmission 
antenna weight can be generated. 
[0070] The present invention is characterized in that 
the arrival direction estimation unit has: arrival direction 
generation means which receives the selection recep- 
tion antenna weight to sweep arrival directions over all 
the directions; steering vector generation means for cal- 
culating an antenna weight for forming a directivity pat- 
tern of a maximum antenna gain in the arrival direction; 
correlative calculation means for calculating a correla- 
tion between the selection reception antenna weight 
and an antenna weight which is an output from the 
steering vector generation means; maximum value 
detection means for detecting the maximum value of 
outputs from the correlative calculation means with 
respect to all the arrival directions; and switching means 
for outputting the arrival direction at a point of time at 
which the maximum value is detection as an estimated 
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arrival direction. 

[0071] According to the present invention, an arrival 
direction is estimated by using only a reception antenna 
weight. In particular, the present invention is preferable 

5 in the FDD method. 

[0072] In addition, the present invention is charac- 
terized in that the transmission direction prediction 
means predicts a present arrival direction by using a 
past arrival direction which is estimated late because of 

10 the control of the adaptive reception unit. 

[0073] According to the present invention, by a first 
transmission antenna weight control unit, even in the 
FDD method or the TDD method, a transmission direc- 
tion is predicted, and a transmission antenna weight 

15 can be generated. 

[0074] The present invention is characterized in that 
the adaptive transmission unit has: L adaptive transmis- 
sion sub-blocks which receive L transmission antenna 
weights which are outputs from the L transmission 

20 antenna weight control units and a transmission signal 
and which output N antenna transmission signals for 
forming a directivity pattern having a gain in a user 
direction on the basis of the transmission antenna 
weights and transmitting a desired wave signal; and N 

25 adders for synthesizing the antenna transmission sig- 
nals every antenna to output N combining antenna sig- 

[0075] According to the present invention, a delay 
operation in transmission is not required to cause a 

30 mobile station to perform RAKE reception. 

[0076] Each of the adaptive transmission sub- 
blocks according to the present invention is character- 
ized by having: a transmission weighting combining unit 
which receives the transmission antenna weight and the 

35 transmission signal to form a transmission directivity 
pattern; and N spreading means for performing spec- 
trum spreading to each of the N antenna transmission 
signals by using a pseudo random code of a desired 
wave signal. 

40 [0077] According to the present invention, directivity 
control is performed, and spectrum spreading is per- 
formed to the N antenna transmission signals. 
[0078] Furthermore, the transmission weighting 
combining unit according to the present invention is 

45 characterized by having N complex multipliers which 
receive the transmission antenna weight and the trans- 
mission signal to multiply the transmission signal by N 
complex transmission antenna weights, respectively. 
[0079] According to the present invention, since an 

so actual transmission direction is predicted from an esti- 
mation value of an arrival direction, the transmission 
direction can be made almost equal to the arrival direc- 
tion of an actual reception signal. 
[0080] If the present invention, more specifically, 

55 will be described with respect to FIGS. 1Aand 1B (to be 
referred to as FIG. 1 hereinafter), the adaptive trans- 
ceiver device has first to Mth path adaptive reception 
sub-blocks (41 to 4M in FIG. 1), firstto Mth transmission 



7 



EP 1 093 241 A1 



14 



antenna weight control units (81 to 8M in FIG. 1), and 
first to Lth adaptive transmission sub-blocks (101 to 
10M in FIG. 1) for each user. 

[0081] In the adaptive transceiver device according 
to the present invention, as is apparent from the disclo- 
sure, an arrival direction of a path is estimated from a 
reception antenna weight. Therefore, with respect to an 
adaptive reception unit for performing control based on 
the MMSE standards, a path arrival direction of a 
desired wave signal can be easily estimated. By predict- 
ing a transmission direction from the estimated arrival 
direction, a present arrival direction can be predicated 
by using a past arrival direction which is estimated late 
because of the control of the adaptive reception unit. 

Brief Explanation of the Drawing s 

[0082] 

FIGS. 1A and 1B (to be referred to as FIG. 1 here- 
inafter) are block diagrams showing an embodi- 
ment of a k-th user adaptive transceiver device 
according to the present invention. 
FIG. 2 is a block diagram showing an m-th path 
adaptive reception sub-block of the k-th user adap- 
tive transceiver device according to the present 
invention. 

FIG. 3 is a block diagram showing a first transmis- 
sion antenna weight control unit of the k-th user 
adaptive transceiver device according to the 
present invention. 

FIG. 4 is a block diagram showing another embodi- 
ment of the first transmission antenna weight con- 
trol unit of the k-th user adaptive transceiver device 
according to the present invention. 
FIG. 5 is a graph showing an operation of a first 
transmission direction prediction circuit of the k-th 
user adaptive transceiver device according to the 
present invention. 

FIG. 6 is a block diagram showing a first adaptive 
transmission sub-block of the k-th user adaptive 
transceiver device according to the present inven- 
tion. 

FIGS. 7A and 7B are block diagrams showing an 
embodiment of a conventional k-th user adaptive 
transceiver device. 

FIG. 8 is a block diagram showing an m-th path 

adaptive reception sub-block of the conventional k- 

th user adaptive transceiver device. 

FIG. 9 is a block diagram showing an m-th path 

adaptive transmission sub-block of the conventional 

k-th user adaptive transceiver device. 

FIG. 10 is a block diagram showing an embodiment 

of a conventional k-th user adaptive receiver 

device. 

FIG. 11 is a block diagram showing an m-th path 
adaptive reception sub-block of the conventional k- 
th user adaptive transceiver device. 



[0083] Embodiments of the present invention will be 
described below with reference to the accompanying 

5 drawings. In this case, an adaptive transceiver device 
(CDMA adaptive transceiver device) in which a multi- 
plexed signal is a code division multiple signal, the 
number of transmission/reception antenna is set to be N 
(N is an integer which is equal to or larger than 1), the 

io number of users is set to be K (K is an integer which is 
equal to or larger than 1), the number of reception multi- 
paths per user is set to be M (M is an integer which is 
equal to or larger than 1), and the maximum transmis- 
sion count is set to be L (L is equal to or larger than 1 

15 and which is equal to or smaller than M) will be 
described below. 

[0084] Referring to FIG. 1, a k-th user adaptive 
transceiver device according to the present invention is 
constituted by a first path search circuit 1, a first k-th 

20 user adaptive reception unit 2, a reception antenna 
weight selection circuit 7, first transmission antenna 
weight control units 81 to 8M, and a k-th user adaptive 
transmission unit 9. Here, k indicates an arbitrary user 
number in the number of all users K. 

25 [0085] The N antenna reception signals 1 to N are a 
desired wave signal received by N antennas arranged 
and closed to each other such that the reception signals 
are correlated to each other and signals obtained by 
performing code multiplexing to a plurality of interfer- 

30 ence wave signals. The following processes are digitally 
performed in a base band. Therefore, it is assumed that 
the frequencies of the N antenna reception signals 1 to 
N are converted from a radio band to a base band, that 
the N antenna reception signals 1 to N are subjected to 

35 analog/digital conversion to be converted into base 
band signals serving as binary signals. 
[0086] The first path search circuit 1 calculates 
pieces of path level information P1 to PM which are 
reception powers of the paths of a desired wave signal 

40 of the k-th user and pieces of path delay time informa- 
tion D1 to DM which are delay times of multi-paths from 
the reception signals performed code multiplexing by 
the plurality of user signals. 

[0087] In this case, when reception antenna ele- 
45 ments have omnidirectional properties (non-directivity), 
path searching is performed by using an antenna recep- 
tion signal from any one of the antenna elements. On 
the other hand, when the reception antenna elements 
have directivity, another non-directional reception 
so antenna for path searching is prepared, or reception 
weighting combining is performed to reception antenna 
signals from the plurality of reception antenna elements. 
A non-directional reception directivity pattern must be 
formed, and path search must be performed by using 
55 the received reception signals. 

[0088] The first k-th user adaptive reception unit 2 is 
constituted by first delay circuits 31 to 3M, first m-th path 
adaptive reception sub-blocks 41 to 4M, a first adder 5, 
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and a decision circuit 6. 

[0089] Here, the first delay circuits 31 to 3M delay 
the N antenna reception signals 1 to N every multi-path 
on the basis of the pieces of path delay time information 
D1 to DM which are outputs from the first path search 
circuit 1. 

[0090] The first m-th path adaptive reception sub- 
blocks 41 to 4M will be described later. 
[0091] The first adder 5 adds outputs from the first 
m-th path adaptive reception sub-blocks 41 to 4M to 
output a k-th user demodulation signal. 
[0092] The decision circuit 6 performs hard decision 
to an output from the first adder 5 to output a k-th user 
decision symbol. 

[0093] The reception antenna weight selection cir- 
cuit 7 receives M reception antenna weights W1 to WM 
which are outputs from the M first m-th path adaptive 
reception sub-blocks 41 to 4M, the pieces of path level 
information P1 to PM which are outputs from the first 
path search circuit 1 , a path level threshold value AP, 
and the maximum transmission count L, and selects 
selection reception antenna weights Wr1 to WrL corre- 
sponding to L transmission paths from the M reception 
antenna weights W1 to WM on the basis of the pieces of 
path level information P1 to PM, the path level threshold 
value AP and the maximum transmission count L. 
[0094] In selection of the selection reception 
antenna weights Wr1 to WrL, an arrival direction of the 
maximum transmission count L including the maximum 
power path is selected as a transmission direction from 
arrival directions of reception powers within the range of 
the level of the maximum path to the path level threshold 
value AP. If the path level threshold value AP is not set, 
the L upper arrival directions of the path level are always 
selected as transmission directions. 
[0095] In addition, when the maximum transmission 
count L is set to be 1, only the arrival direction of the 
maximum power path is always selected as a transmis- 
sion direction. When a plurality of transmission paths 
are selected, a transmission diversity effect can be 
obtained. 

[0096] The k-th user adaptive transmission unit 9 is 
constituted by first adaptive transmission sub-blocks 
1 01 to 1 0L and third adders 1 1 1 to 1 1 N. 
[0097] The third adders 111 to 1 1 N add outputs 
from the first adaptive reception sub-blocks 101 to 10M 
every antenna element, and outputs N combining 
antenna transmission signals 1 to N. 
[0098] Thereafter, the N combining antenna trans- 
mission signals 1 to N are digital/analog-converted, and 
frequency conversion from a base band to a radio band 
is performed. 

[0099] The first m-th path adaptive reception sub- 
blocks 41 to 4M in the k-th user adaptive receiver 2 will 
be described below. Referring to FIG. 2, each of the first 
m-th path adaptive reception sub-blocks 41 to 4M is 
constituted by despreading circuits 121 to 12M, a recep- 
tion weighting combining unit 13, a demodulation unit 
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16, a third complex multiplier 19, an error detection cir- 
cuit 20, a second delay circuit 21, and a reception 
antenna weight control circuit 22. 
[0100] The first m-th path adaptive reception sub- 
5 blocks 41 to 4M receive the antenna reception signals 1 
to N and a k-th user decision symbol which is an output 
from the decision circuit 6. 

[0101] The despreading circuits 121 to 12N perform 
correlative calculation between the antenna reception 

w signals 1 to N and the pseudo random code Ck of the k- 
th user. When it is determined that the pseudo random 
code Ck is a complex code consisting of two codes Ckl 
and CkQ which are orthogonal to each other, each of 
the despreading circuits 121 to 12N can be realized by 

15 one complex multiplier and an averaging circuit operat- 
ing over a symbol section. Each of the despreading cir- 
cuits 121 to 12N can be realized by a transversal filter 
configuration using the pseudo random code Ck as a 
tap weight. 

20 [0102] The reception weighting combining unit 13 is 
constituted by the first complex multipliers 141 to 14N 
and a second adder 15. Outputs from the despreading 
circuits 121 to 12N are multiplied by the reception 
antenna weights Wm1 to WmN by the first complex mul- 

25 tipliers 141 to 14N and added to each other, so that a 
signal received by an antenna directivity pattern inher- 
ent in the m-th path is generated. 
[0103] The demodulation unit 16 is constituted by a 
transmission path estimation circuit 17 and a second 

30 complex multiplier 18. An output obtained such that an 
output from the reception weighting combining unit 13 is 
multiplied by the complex conjugate of a transmission 
path estimation output obtained by causing the trans- 
mission path estimation circuit 17 to estimate a trans- 

35 mission path is used as an output from the first m-th 
path adaptive reception sub-block 4m. Outputs from the 
first m-th path adaptive reception sub-block 4m are 
added to each other by the other first path adaptive 
reception sub-block 41 to the Mth path adaptive recep- 

40 tion sub-block 4M and the first adder 5, and a resultant 
value is used as a demodulation signal of the k-th user. 
[0104] The third complex multiplier 19 multiplies a 
k-th user decision symbol by the transmission path esti- 
mation output. 

45 [0105] Here, when the k-th user decision symbol is 
multiplied by the transmission path estimation values of 
the respective paths, only components related to the 
phases of the estimation values can also be multiplied, 
amplitudes calculated by another means may also be 

so multiplied. Another means indicates such a means that 
a reception power is measured to calculate an ampli- 
tude. 

[0106] The error detection circuit 20 calculates the 
difference between an output from the third complex 
55 multiplier 1 9 and an output from the reception weighting 
combining unit 13 to detect a reception antenna weight 
control error em. 

[0107] The second delay circuit 21 delays outputs 
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from the despreading circuits 121 to 12N depending on 
process times of the reception weighting combining unit 
13, the demodulation circuit 16, the error detection cir- 
cuit 20, and the like. 

[0108] The reception antenna weight control circuit 
22 calculates reception antenna weights Wm1 to WmN 
from a reception antenna weight control error em and 
an output from the second delay circuit 21 . Here, the m- 
th reception antenna weights Wm1 to WmN are adap- 
tively controlled by the MMSE standards such that the 
mean square of the reception antenna weight control 
error em is minimized. The reception antenna weights 
Wm1 to WmN obtained by using an LSM algorithm as 
an update algorithm having a small amount of operation 
are expressed by: 

Wm(i + 1 ) = Wm(i) + |xr(i - Ddem)errf(i) (1 ) 

where, Wm(i) (row vector having N elements) is a 
reception antenna weight of an ith symbol in the m-th 
path of the k-th user; r(i) (row vector having N elements) 
is an antenna reception signal; |x is a step size; and 
Ddem is a delay time given by the second delay circuit 
21 . Reference symbol * indicates a complex conjugate. 
[0109] The reception antenna weights Wm1 to 
WmN are updated by equation (1) every symbol. The 
step size |x which is a coefficient of an amount of change 
when the reception antenna weights Wm1 to WmN are 
updated is characterized as follows. That is, when the 
step size u is large, convergence to the reception 
antenna weights Wm1 to WmN for forming an optimum 
directivity pattern becomes fast, but the accuracy and 
stability of adaptation are degraded. When the step size 
H is small, the accuracy and stability of adaptation are 
excellent, but convergence becomes slow. A method 
which adaptively changes the step size to obtain a suffi- 
cient convergence speed and sufficiently accurate and 
stable adaptation is also included in the present inven- 
tion. 

[0110] Here, in the convergence process of adap- 
tive control, a known symbol may also be used in place 
of a decision symbol. 

[0111] A first transmission antenna weight control 
unit 81 will be described below with reference to FIG. 3. 
The first transmission antenna weight control unit 81 
receives a first selection reception antenna weight Wr1 
which is an output from the reception antenna weight 
selection circuit 7, and is constituted by a first arrival 
direction estimation unit 23, a first transmission direc- 
tion prediction circuit 29, and a first transmission 
antenna weight generation circuit 30. 
[0112] The first arrival direction estimation unit 23 is 
constituted by an arrival direction generation circuit 24, 
a steering vector generation circuit 25, a correlative cal- 
culation circuit 26, a maximum value detection circuit 
27, and a switching circuit 28. The first arrival direction 
estimation unit 23 receives the selection reception 
antenna weight Wr1 which is an output from the recep- 
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tion antenna weight selection circuit 7. 
[0113] The arrival direction generation circuit 24 
sweeps arrival directions of reception signals over all 
the directions. The steering vector generation circuit 25 

5 calculates an antenna weight (steering vector) for form- 
ing a directivity pattern having a maximum antenna gain 
with respect to an arrival direction which is an output 
from the arrival direction generation circuit 24. 
[0114] The correlative calculation circuit 26 calcu- 

io lates correlation between the selection reception 
antenna weight Wr1 which is output from the reception 
antenna weight selection circuit 7 and the antenna 
weight which is an output from the steering vector gen- 
eration circuit 25. 

15 [0115] The maximum value detection circuit 27 
detects the maximum value of an output from the correl- 
ative calculation circuit 26 with respect to all the arrival 
directions which are outputs from the arrival direction 
generation circuit 24. 

20 [0116] The switching circuit 28 switches the timings 
of the arrival directions which are outputs from the 
arrival direction generation circuit 24 when the maxi- 
mum value of the output from the correlative calculation 
circuit 26 to be detected, and outputs the arrival direc- 
ts tion as an estimated arrival direction 9r1 . 

[0117] The operation of the first transmission direc- 
tion prediction circuit 29 is shown in FIG. 5. The first 
transmission direction prediction circuit 29 predicts a 
transmission direction 9t1 on the basis of the estimated 

30 arrival direction Gr1 which is an output from the first 
arrival direction estimation unit 23. In the graph, the 
abscissa indicates time, and the ordinate indicates 
angles of the estimated arrival direction, the actual 
arrival direction, and the prediction transmission direc- 

35 tion. Referring to FIG. 5, the arrival direction estimation 
value 9r1 estimated from the first selection reception 
antenna weight Wr1 is compared with the actual arrival 
direction, and adaptive delay x occurs by time required 
for adaptive control. Therefore, for example, in linear 

40 prediction, when an inclination 8 is calculated from the 
change of time of the arrival direction estimation value 
9r1, a transmission direction prediction value 9t1 is 
expressed by: 

45 eti(t) = eri(t) + sexx (2) 

where the arrival direction estimation value 9t1(t) and 
the transmission direction prediction value 9t1(t) are 
functions of time t. 

so [0118] Unlike the linear prediction, a method which 
adaptively predicts the transmission direction prediction 
value 6t1 such that a mean square error between the 
transmission direction estimation value 9t1 and the 
arrival direction estimation value 9r1 is possible. In this 

55 manner, when the transmission direction is predicted 
from the arrival direction estimation value, a present 
arrival direction can be predicted by using a past arrival 
direction which is estimated late because of the control 
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of the adaptive reception unit. 

[0119] The first transmission antenna weight gener- 
ation circuit 30 calculates a transmission antenna 
weight (steering vector) Wtl for forming a directivity pat- 
tern having a gain in a transmission direction on the s 
basis of the prediction transmission direction 9t1 which 
is an output from the first transmission direction predic- 
tion circuit 29. 

[0120] The first transmission antenna weight con- 
trol unit 81 shown in FIG. 4 is an embodiment in which w 
the reception antenna weight control circuit 22 is con- 
trolled at a sufficiently high speed, and the estimated 
arrival direction 9r1 estimated from the first selection 
reception antenna weight Wrl is almost equal to the 
present arrival direction. In this case, the first transmis- 15 
sion antenna weight generation circuit 30 is not 
required. 

[0121] Referring to FIG. 6, each of the first adaptive 
transmission sub-blocks 101 to 10M in the k-th user 
adaptive transmission unit 9 is constituted by a trans- 20 
mission weighting combining unit 31 and spreading cir- 
cuits 331 to 33M. 

[0122] The first adaptive transmission sub-blocks 
1 01 to 1 0M receive transmission antenna weights Wtl to 
Wtl which are outputs from transmission antenna 25 
weight generation circuits 301 to 30L, and a k-th user 
transmission signal. 

[0123] The transmission weighting combining unit 
31 is constituted by fourth complex multipliers 321 to 
32N. When the k-th user transmission signal is multi- 30 
plied by the first transmission antenna weight Wtl (Wtl1 
to WtIN), a signal transmitted by a first inherent antenna 
directivity pattern is generated. 
[0124] The spreading circuits 331 to 33N diffuse N 
outputs from the transmission weighting combining unit 35 
31 by using a pseudo random code Ck of the k-th user 
to generate N antenna transmission signals 1 to N. 
When the pseudo random code Ck is considered as a 
complex code consisting of two codes Ckl and CkQ 
which are orthogonal to each other, each of the spread- 40 
ing circuits 331 to 33N is realized by one complex multi- 
plier and an averaging circuit operating over a symbol 
section. Each of the spreading circuits 331 to 33N can 
also be realized by a transversal filter configuration 
using the code Ck as a tap weight. 45 
[0125] In the embodiment of the present invention, 
the code length of the pseudo random code Ck, i.e., a 
spreading rate is not limited. The adaptive receiver 
device according to the present invention can also be 
applied to a signal having a spreading rate of 1 and mul- 50 
tiplexed by a system other than a code division multiple 
access system. 

[0126] In the embodiment of the present invention, 
arrangement intervals between the reception antennas. 
For example, a wavelength which is 1/2 that of a carrier 55 
wave is used. In addition, in the embodiment of the 
present invention, the number N of reception antennas 
is not limited. 



[0127] Furthermore, in the embodiment according 
to the present invention, the arrangement of the recep- 
tion antennas is not limited. For example, a circular 
arrangement or a straight arrangement is used. 
[0128] In the embodiment of the present invention, 
the directivity of a single reception antenna is not lim- 
ited. For example, an omni-antenna or a sector antenna 
is used. 

[0129] In addition, in the embodiment of the present 
invention, the number K of users which simultaneously 
receive signals and the number M of multi-paths of each 
user are not limited. 

[0130] According to the present invention, in the k- 
th user adaptive reception unit, since the control method 
based on the MMSE standards is used, a directivity pat- 
tern which actively decreases a gain with respect to an 
interference wave is formed in the reception unit of the 
k-th user adaptive transceiver device. 
[0131] According to the present invention, there is 
provided a means which estimates a path arrival direc- 
tion of a desired wave signal by using a reception 
antenna weight of the k-th user adaptive reception unit 
and which generates a transmission antenna weight on 
the basis of the path arrival direction. For this reason, 
desired wave arrival direction estimation means for cal- 
culating the transmission antenna weight of the trans- 
mission unit of the k-th user adaptive transceiver device 
is not prepared independently of the reception unit. 

Industrial Applicability 

[0132] As has been described above, the present 
invention can be applied to an adaptive transceiver 
device in a base station which mainly copes with a plu- 
rality of mobile stations of a mobile communication sys- 
tem. Since there is provided means which estimates a 
path arrival direction of a desired wave signal by using a 
reception antenna weight of the k-th user adaptive 
reception unit and which generates a transmission 
antenna weight on the basis of the path arrival direction, 
a merit of the preaent invention is that a desired wave 
arrival direction estimation means for calculating the 
transmission antenna weight of the transmission unit of 
the k-th user adaptive transceiver device does not need 
to be prepared independently of the reception unit. 
[0133] The adaptive transceiver device according to 
the present invention can be used in the equipment of a 
base station using the cdma-One system or the W- 
CDMA system, and can make a transmission power 
constant in a predetermined direction by weighting or 
the like depending on reception sensitivity. 

Claims 

1. An adaptive transceiver device of a CDMA (Code 
Division Multiple Access) system characterized by 
comprising: 
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path search means for calculating path level 
information and path delay time information 
from antenna reception signals; 
M (M is a positive integer) adaptive reception 
units for receiving N (N is a positive integer) s 
antenna reception signals, forming reception 
directivity patterns each having a gain in the 
direction of a desired wave signal every path 
delay time, receiving the desired wave signals, 
and suppressing interference wave signals; w 
reception antenna weight selection means for 
selecting reception antenna weights for L (L is 
an integer equal to orsmallerthan M) transmis- 
sion paths among the M reception antenna 
weights by using the path level information; rs 
L transmission antenna weight control units for 
determining transmission antenna weights for 
forming transmission directivity patterns by 
using outputs from the reception antenna 
weight selection means; and 20 
an adaptive transmission unit for forming the 
transmission directivity pattern having a gain in 
a user direction by using the transmission 
antenna weight which is an output from the 
transmission antenna weight control unit and 25 
outputting N combining antenna transmission 
signals for transmitting the desired wave signal. 

The adaptive transceiver device according to claim 

1 , characterized in that the adaptive reception unit 30 
has: M delay means which receive the N antenna 
reception signals and the path delay time informa- 
tion which is an output from the path search means 
and which match timings depending on the path 
delay times of M multi-paths; M adaptive reception 35 
sub-blocks for forming the reception directivity pat- 
terns having gains in the directions of the M multi- 
paths, suppressing the interference wave signal, 
and receiving and demodulating the desired wave 
signal; an adder for synthesizing M demodulation 40 
signals; and decision means for performing hard 
decision to output a decision symbol. 

The adaptive transceiver device according to claim 

2, characterized in that the antenna reception sig- 45 
nal is a code division multiple access (CDMA) sig- 
nal, and 

each of the M adaptive reception sub-blocks 
has: N despreading means which receive the N so 
antenna reception signals and the decision 
symbol and performs despreading to each of 
the antenna reception signals by using a 
pseudo random code of the desired wave sig- 
nal; a reception weighting combining unit for 55 
forming the reception directivity pattern; a 
demodulation unit for performing the transmis- 
sion path estimation; a multiplier for multiplying 
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the decision symbol by a complex transmission 
path estimation value which is an output from 
the demodulation unit to cancel a phase 
change caused by carrier wave phase synchro- 
nization; error detection means for subtracting 
each output from the despreading means from 
an output from the multiplier; delay means for 
delaying outputs from the N despreading 
means depending on the process times of the 
reception weighting combining means, the 
demodulation means; and reception antenna 
weight control means for outputting the recep- 
tion antenna weight on the basis of the mini- 
mum mean square error (MMSE) standards 
such that the average power of the reception 
antenna weight control error is minimized by 
using an output from the delay means and the 
reception antenna weight control error. 

4. The adaptive transceiver device according to claim 
3, characterized in that the reception weighting 
combining unit has: N complex multipliers which 
receive the N antenna reception signals and the 
reception antenna weights and which multiply the 
reception signals by N complex reception antenna 
weights; and an adder for synthesizing respective 
outputs from the N complex multipliers. 

5. The adaptive transceiver device according to claim 

3, characterized in that the demodulation means 
has: transmission path estimation means which 
receives an output from the weighting combining 
unit to estimate the amplitude and the phase of a 
carrier wave; complex conjugate operation means 
for calculating a complex conjugate of complex 
transmission path estimation values which are out- 
put from the transmission path estimation means; 
and a multiplier for multiplying an output from the 
complex conjugate operation means by an output 
from the despreading means to perform carrier 
wave phase synchronization and, at the same time, 
to perform weighting for synthesizing a maximum 
ratio. 

6. The adaptive transceiver device according to claim 

4, characterized in that the demodulation means 
has: transmission path estimation means which 
receives an output from the weighting combining 
unit to estimate the amplitude and the phase of a 
carrier wave; complex conjugate operation means 
for calculating a complex conjugate of complex 
transmission path estimation values which are out- 
put from the transmission path estimation means; 
and a multiplier for multiplying an output from the 
complex conjugate operation means by an output 
from the despreading means to perform carrier 
wave phase synchronization and, at the same time, 
to perform weighting for synthesizing a maximum 
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ratio. 

7. The adaptive transceiver device according to claim 
1, characterized in that the reception antenna 
weight selection means receives M reception 
antenna weights which are outputs from the M 
adaptive reception sub-blocks, path level informa- 
tion which is an output from the path search means, 
a path level threshold value, and a maximum trans- 
mission count Lmax, and selects a selection recep- 
tion antenna weight corresponding to L paths the 
number of which is not larger than the maximum 
transmission count Lmax and which has a level set 
within the range of the level of the maximum path to 
the path level threshold value from the M reception 
antenna weights. 

8. The adaptive transceiver device according to claim 
1 , characterized in that the transmission antenna 
weight control unit has: an arrival direction estima- 
tion unit wnich receives the selection reception 
antenna weight to estimate an estimated arrival 
direction from the selection reception antenna 
weight; and a transmission antenna weight genera- 
tion means for calculating a transmission antenna 
weight for forming a directivity pattern having a gain 
in the estimated arrival direction which is an output 
from the arrival direction estimation unit. 

9. The adaptive transceiver device according to claim 

1 , characterized in that the transmission antenna 
weight control unit has: an arrival direction estima- 
tion unit which receives the selection reception 
antenna weight to estimate an estimated arrival 
direction from the selection reception antenna 
weight; transmission direction prediction means for 
predicting a transmission direction on the basis of 
the estimated arrival direction which is an output 
from the arrival direction estimation unit; and trans- 
mission antenna weight generation means for cal- 
culating a transmission antenna weight for forming 
a directivity pattern having a gain in the prediction 
transmission direction which is an output from the 
transmission direction prediction means. 

10. The adaptive transceiver device according to claim 

2, characterized in that the reception antenna 
weight selection means receives M reception 
antenna weights which are outputs from the M 
adaptive reception sub-blocks, path level informa- 
tion which is an output from the path search means, 
a path level threshold value, and a maximum trans- 
mission count Lmax, and selects a selection recep- 
tion antenna weight corresponding to L paths the 
number of which is not larger than the maximum 
transmission count Lmax and which has a level set 
within the range of the level of the maximum path to 
the path level threshold value from the M reception 



241 A1 24 

antenna weights. 

11. The adaptive transceiver device according to claim 
2, characterized in that the transmission antenna 
weight control unit has: an arrival direction estima- 
tion unit which receives the selection reception 
antenna weight to estimate an estimated arrival 
direction from the selection reception antenna 
weight; and transmission antenna weight genera- 
| tion means for calculating a transmission antenna 
weight for forming a directivity pattern having a gain 
in the estimated arrival direction which is an output 
from the arrival direction estimation unit. 

15 12. The adaptive transceiver device according to claim 
2, characterized in that the transmission antenna 
weight control unit has: an arrival direction estima- 
tion unit which receives the selection reception 
antenna weight to estimate an estimated arrival 

20 direction from the selection reception antenna 
weight; transmission direction prediction means for 
predicting a transmission direction on the basis of 
the estimated arrival direction which is an output 
from the arrival direction estimation unit; and trans- 

25 mission antenna weight generation means for cal- 
culating a transmission antenna weight for forming 
a directivity pattern having a gain in the prediction 
transmission direction which is an output from the 
transmission direction prediction means. 

30 

13. The adaptive transceiver device according to claim 

1 1 , characterized in that the arrival direction esti- 
mation unit has: arrival direction generation means 
which receives the selection reception antenna 

35 weight to sweep arrival directions over all the direc- 
tions; steering vector generation means for calcu- 
lating an antenna weight for forming a directivity 
pattern of a maximum antenna gain in the arrival 
direction; correlative calculation means for calculat- 

40 ing a correlation between the selection reception 
antenna weight and an antenna weight which is an 
output from the steering vector generation means; 
maximum value detection means for detecting the 
maximum value of outputs from the correlative cal- 

45 culation means with respect to all the arrival direc- 
tions; and switching means for outputting the arrival 
direction at a point of time at which the maximum 
value is detected as an estimated arrival direction. 

so 14. The adaptive transceiver device according to claim 

12, characterized in that the transmission direction 
prediction means predicts a present arrival direc- 
tion by using a past arrival direction which is esti- 
mated late because of the control of the adaptive 

55 reception unit. 

15. The adaptive transceiver device according to claim 
1, characterized in that the adaptive transmission 
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unit has: L adaptive transmission sub-blocks which 
receive L transmission antenna weights which are 
outputs from the L transmission antenna weight 
control units and a transmission signal and which 
output N antenna transmission signals for forming a 5 
directivity pattern having a gain in a user direction 
on the basis of the transmission antenna weights 
and transmitting a desired wave signal; and N 
adders for synthesizing the antenna transmission 
signals every antenna to output N combining 10 
antenna signals. 

16. The adaptive transceiver device according to claim 
2, characterized in that the adaptive transmission 
unit has: L adaptive transmission sub-blocks which rs 
receive L transmission antenna weights which are 
outputs from the L transmission antenna weight 
control units and a transmission signal and which 
output N antenna transmission signals forforming a 
directivity pattern having a gain in a user direction 20 
on the basis of the transmission antenna weights 
and transmitting a desired wave signal; and N 
adders for synthesizing the antenna transmission 
signals every antenna to output N combining 
antenna signals. 25 

17. The adaptive transceiver device according to claim 
15, characterized in that each of the adaptive trans- 
mission sub-blocks has: a transmission weighting 
combining unit which receives the transmission 30 
antenna weight and the transmission signal to form 

a transmission directivity pattern; and N spreading 
means for performing spectrum spreading to each 
of the N antenna transmission signals by using a 
pseudo random code of a desired wave signal. 35 

18. The adaptive transceiver device according to claim 

17, characterized in that the reception antenna 
weight is updated every symbol, and the step of 
updating the reception antenna weight is deter- 40 
mined depending on the degree of convergence of 
the reception antenna weight. 

19. The adaptive transceiver device according to claim 

1 8, characterized in that the transmission weighting 45 
combining unit has N complex multipliers which 
receive the transmission antenna weight and the 
transmission signal and which multiply the trans- 
mission signal by N complex transmission antenna 
weights. so 
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Description 
PRIORITY 

5 [0001] This application claims priority to an application entitled "PATTERN FORMING METHOD AND DEVICE FOR 
AN ADAPTIVE ANTENNA ARRAY OF A BASE STATION", filed in the Russian Federal Institute of Industrial Property 
and assigned Serial No. 2002103215, the contents of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0002] The invention relates generally to radio engineering, and particularly, to methods of radio signal reception and 
transmission using adaptive antenna arrays in CDMA (Code Division Multiple Access) cellular communications sys- 
'5 terns. Also, the present invention can be applied to BTS (Base Transceiver Station) receiving devices that form an 
antenna pattern for each mobile user in both the reverse and forward channels. 

2. Description of the Related Art 

20 [0003] The use of an adaptive antenna array in CDMA BTS considerably improves communication quality and system 
capacity, and expands a BTS coverage area. Consequently, all third generation (3G) standards require use of the 
adaptive antenna array in a BTS. 

[0004] The following conventional approaches to form an antenna pattern of a smart antenna in the forward channel 
are known in the art. 

25 [0005] According to a first approach, a weight vector of antenna array elements obtained while receiving a signal in 
a reverse channel is used for signal transmission in a forward channel. This approach is described in Joseph C. Liberti, 
Theodore S. Rappaport, "Smart Antennas for Wireless Communication", Prentice Hall PTR, 1999, and in United States 
patents: 6,031,877 to Simon Saunders, entitled "Apparatus and Method for Adaptive Beam forming in an Antenna 
Array" granted Feb. 29, 2000; and 6, 122,260 to Hui Liu, Guanghan Xu entitled "Smart Antenna CDMA Wireless Com- 

30 munication System" granted Sep. 1 9,2000. The contents of all of the above referenced documents are incorporated 
herein by reference. This approach is most efficient in TDD (Time Division Duplexing) communication systems. 
[0006] In TDD systems, the forward and reverse channels are time divided and matched in the carrier frequency. 
Therefore the direction of the signal traveling from the mobile station (MS) to base station (BS), which is determined 
by an MS signal, matches a direction of the signal traveling from the BS to the MS. However, for FDD (Frequency 

35 Division Duplexing) CDMA systems, the applicability of this method is hardly possible because changes in the carrier 
frequency might result in considerably different multipath characteristics in the forward and reverse channels. 
[0007] According to a second approach based on a training signal, an MS estimates forward channel parameters 
and the estimate is supplied to a BTS via a reverse channel. Based on this estimate, the BTS corrects SA (Smart 
Antenna) weight factors in the forward channel. This approach is described in article Ayman F. Naguib, Arogyaswami 

40 Paulrai, Thomas Kalath. "Capacity Improvement with Base-Station Antenna Arrays in Cellular CDMA", IEEE Trans. 
Veh. Technol, vol. 43, no. 3, pp. 691 - 698, August 1 994, and in United States patent 5,828,658 to Bjorn E. Ottersten, 
Craig H. Barratt, David M. Parish, Richard H. Roy entitled "Spectrally Efficient High Capacity Wireless Communication 
Systems with Spatio-Temporal Processing" granted Oct. 27, 1998. The contents of all of the above referenced docu- 
ments are incorporated herein by reference. 

45 [0008] The disadvantages of this approach are that a substantial amount of data must be transmitted via the reverse 
channel to provide feedback and that a long response time of feedback is required. In addition, the use of feedback is 
impossible in some cellular communications systems, particularly, the 3GPP2 system. 

[0009] According to a third approach, a direction of arrival of a strongest component of a mobile user multipath signal 
is determined (see Joseph C. Liberti, Theodore S. Rappaport, "Smart Antennas for Wireless Communication, Prentice 

so Hall PTR", 1999, and United States patent 6,108,565 to Shimon B. Scherzer entitled "Practical Space-Time Radio 
Method for CDMA Communication Capacity Enhancement" granted Aug. 22, 2000). This direction is considered as 
the main direction of a signal traveling from a BTS to an MS. Complex coefficients of the antenna array elements in 
the forward channel are selected so that the main lobe of the forward channel antenna pattern is oriented in this 
direction. The width of the main lobe can be determined by an angle sector of the signal. 

55 [0010] One possible operation of the third approach is a consequential method disclosed in United States patent 
6,108,565. In the method of space-time signal processing a switch beam forming method is used. The width of an 
antenna beam lobe depends on the distance from mobile users to BTS. If mobile users are in a close vicinity of the 
BTS, the lobe corresponding to them becomes wider. When mobile users are far away from the BTS, the lobe corre- 
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spondingto them becomes narrower. Due to the fact that this approach requires information on a distance to the mobile 
users due to the consequential character of angle spread estimation, it cannot have sufficient accuracy. 
[0011] A pattern forming method for an adaptive antenna array is described in United States patent 6,108,565, and 
is the closest to the proposed solution in the prior art (hereinafter referred to as the "prototype"). 
[0012] The method of utilizing the prototype is described as follows. For each path, weight coefficients of antenna 
array elements are generated in order to periodically perform the following operations: first, the input signal is demod- 
ulated at antenna array elements, then fast Hadamard transformation of the demodulated input signal at the antenna 
array elements is performed generating the input signal matrix, the input signal matrix is multiplied by the matrix of 
reference signals, the estimate of the angle of arrival of the input path signal is determined by analyzing the multiplication 
result of the input signal matrix and matrix of reference signals, the current value of the weight vector is determined 
as the vector that corresponds to the estimate of the angle of arrival of the input path signal, current values of weight 
vectors of paths are output and used to determine a pattern of the adaptive antenna array, and the matrix of reference 
signals is determined by the signals that correspond to pre-determined discrete hypothesizes on the angle of arrival 
of the input signal. 

[0013] The estimate of an angle of an arrival of an input signal 0 determines a weight vector according to Equation 
1 below: 



where § = — d sin 6, X is a wavelength, d\s a distance between antenna array elements, and Wis a number of antenna 
array elements. 

[0014] In order to implement this method the prototype (conventional) device comprising L path signal processing 
blocks, which is illustrated in Fig.1, is used. As illustrated in Fig. 1. the device comprises L path signal processing 
blocks. Each of L path signal processing blocks contains N parallel channels, consisting of successively connected 
correlators 2 and fast Hadamrd transformers 3. Also, the device consists of a reference signal generator 1, matrix 
multiplier and analyzer 4, weight vector of reverse channel antenna array generator 5. and weight vector of forward 
channel antenna array generator 6. 

[0015] First inputs of correlators 2.1 - 2.N are signal inputs and also inputs of the device. The second inputs are 
reference inputs and combine with the output of reference signal generator 1 . The output of each fast Hadamar trans- 
former 3.1 - 3.N is connected to the corresponding inputs of matrix multiplier and analyzer 4, the output of which is 
supplied as the input of weight vector of reverse channel antenna array generator 5. A first output of weight vector of 
reverse channel antenna array generator 5 is the output of the current weight vector of the reverse channel and the 
first output of the path signal processing block of the device. A second output of weight vector of reverse channel 
antenna array generators is supplied as the input of weight vector of forward channel antenna array generator 6. The 
output of weight vector of forward channel antenna array generator 6 is the output of the current weight vector in the 
forward channel and second output of the path signal processing block of the device. 
[0016] The prototype (conventional) device illustrated in Fig. 1 operates in the following manner. 
[0017] According to the description above of the prototype, in each of L path signal processing blocks, a complex 
input signal is fed to first (signal) inputs of correlators 2.1 - 2. N. A reference PN sequence is supplied from reference 
signal generator 1 to second (reference) inputs of correlators 2.1 - 2.N. The state of reference signal generator 1 
corresponds to the value of the time position of the path signal in the multipath signal to be received. Complex demod- 
ulated signals supplied from outputs of correlators 2.1 - 2.N are fed to inputs of the corresponding fast Hadamard 
transformers 3.1 - 3./V, where Hadamard basis decomposition of the input signal is performed. Spectrums of inputs 
signals supplied from outputs of fast Hadamard transformers 3.1 - 3.N are supplied to N inputs of matrix multiplier and 
analyzer 4. In block 4, the matrix of reference signals multiplies the input signal matrix. The inputs signal matrix is 
generated by the spectrums of input signals. The matrix of reference signals is determined by signals that correspond 
to pre-determined discrete hypothesizes on the angle of arrival of the input path signal. 

[0018] In addition, in the matrix multiplier and analyzer 4 the multiplication result of the input signal matrix and matrix 
of reference signals is analyzed and the estimate of the angle of arrival of the input path signal is determined. The 
estimate of the angle of arrival of the input path signal supplied from the output of the matrix multiplier and analyzer 4 
is applied to the input of weight vector of reverse channel antenna array generator 5. Weight vector of reverse channel 
antenna array generator 5 generates the current weight vector of the reverse channel path at its first output based on 
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the estimate of the angle of arrival of the input path signal. This weight vector is the first output signal of the device. 
[001 9] The estimate of the angle of arrival of the input path signal supplied from the output of weight vector of reverse 
channel antenna array generators is fed to the input of weight vector of forward channel antenna array generator 6. 
Weight vector of forward channel antenna array generator 6 generates the current weight vector of the forward channel 
5 path at its output based on the estimate of the angle of arrival of the input path signal. This weight vector is the second 
output signal of the device. 

[0020] The width of the antenna beam lobe in the forward channel depends on the distance from mobile users to 
the BTS. If mobile users are in the close vicinity of the BTS, the lobe corresponding to them becomes wider. When 
mobile users are far away from the BTS, the lobe corresponding to them becomes narrower. 
10 [0021 ] This approach requires determining the distance to mobile users due to the consequential character of angle 
spread estimation and therefore does not have sufficient accuracy. 

[0022] Further drawbacks of this method are that in the presence of strong interferences from other users (high rate 
users, i.e., users with high data transmission rate) the desired signal can be cancelled by the interference and the 
correct solution about the direction of arrival and angular area of the desired signal cannot be determined. 

15 

SUMMARY OF THE INVENTION 

[0023] Therefore, the present invention has been designed in view of the above problems, and it is an object of the 
present invention to improve the interference canceling efficiency in the complex interference-signal environment in 
20 the presence of powerful interferences with arbitrary values of the desired signal, and interference angle sector including 
great ones. 

[0024] Two embodiments of the pattern forming method and device for a BTS adaptive antenna array are described 
herein below. The first embodiment of the antenna pattern forming method is applied to random values of user signals' 
angle spread, and in the second embodiment a method is applied to relatively small (e.g., less than 30 degrees) values 

25 of user signals' angle spread. 

[0025] The first embodiment of the pattern forming method for a BTS adaptive antenna array in which the common 
pilot signal is transmitted from one of the antenna array elements and an information signal is transmitted to each 
subscriber from all antenna array elements, and during reception of the subscriber signal the complex correlation 
responses of the pilot signal of antenna array elements are generated, the complex weight coefficients of antenna 

30 array elements in the reverse channel are generated, for each of L different directions of the researched angular area 
the decision function is generated, the direction of the decision function maximum is determined, the estimate of the 
average angle of arrival of the signal is generated, taking into account the geometry of the antenna array the phase 
coefficients of antenna array elements are determined using the generated estimate of the average angle of arrival of 
the signal. Before the generation of complex correlation responses of the pilot signal of antenna array elements for 

35 each subscriber, the search for the subscriber signal is performed to determine time positions of path signals, a path 
the signal of which has the maximum power is selected, the sequence of estimates of angle of signal arrival is generated, 
estimate of the angle of arrival of the signal after generation of complex correlation responses of the pilot signal of 
antenna array elements is generated, for each of L different directions of the researched angular area the complex 
correlation responses of the pilot signal are generated at the output of the antenna array combined products of complex 

40 correlation responses of the pilot signal of antenna array elements and corresponding complex coefficients of each 
direction, modules of complex correlation responses of the pilot signal are generated at the output of the antenna array 
for L different directions and the maximum module is determined, and normalized modules of complex correlation 
responses of the pilot signal are generated at the output of the antenna array for L different directions determining 
ratios of modules of complex correlation responses of the pilot signal at the output of the antenna array for L different 

45 directions and the maximum module. 

[0026] After generation of complex weight coefficients of the antenna array in the reverse channel for each of L 
different directions of the considered angular area the values of the antenna pattern in the reverse channel are gen- 
erated, the maximum generated value of the antenna pattern in the reverse channel is determined, normalized values 
of the antenna pattern in the reverse channel are generated for L different directions determining ratios of values of 

so the antenna pattern and the maximum value, and the decision function for each of L different directions of the researched 
angular area is generated performing the weighed combining of the normalized module of the complex correlation 
response of the pilot signal at the output of the antenna array and the normalized value of the antenna pattern in the 
reverse channel. 

[0027] While determining the direction of the decision function maximum the estimate of the angle of signal arrival 
55 is obtained as a direction of the decision function maximum, 

the sequence of generated estimates of the angle of arrival of the signal is grouped in blocks, each having M estimates 
of the angle of signal arrival, and the sequence of estimate distribution vectors of angle of signal arrival of blocks is 
generated. In this case for each block the estimate distribution vector of angle of signal arrival of block of L length is 
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generated by M generated estimates of angle of signal arrival of the block; each element of this vector corresponds to 
one of L directions of the researched angle area and is equal to the number of estimates of angle of signal arrival of 
the given direction, and the sequence of averaged estimate distribution vectors of angle of signal arrival is generated 
based on the sequence of estimate distribution vectors of angle of arrival of the signal of blocks using the sliding window. 
5 [0028] For each averaged estimate distribution vector of angle of signal arrival estimates of the top and bottom 
boundaries of the angle signal area are determined, and estimate of the average angle of arrival is generated by 
obtained estimates of the top and bottom boundaries of the angle signal area. 

[0029] After determination of phase coefficients of antenna array elements, the correlation matrix of signals of an- 
tenna array elements is generated based on the obtained estimates of the top and bottom boundaries of the angle 

10 signal area, Cholesky transformation of the generated correlation matrix is performed obtaining the bottom triangular 
matrix, ratio of amplitude coefficients of antenna array elements and the amplitude coefficient of the antenna array 
element is determined, the pilot signal is transmitted from this antenna array element using the obtained bottom trian- 
gular matrix and phase coefficients of antenna array elements, the normalized coefficient is determined by the obtained 
ratio taking into account the number of antenna array elements, amplitude coefficients of antenna array elements are 

'5 determined by multiplying the normalized coefficient by the ratio of amplitude coefficients of antenna array elements 
and the amplitude coefficient of the antenna array element from which the pilot signal is transmitted, and generated 
amplitude and phase coefficients of antenna array elements are used to transmit the information signal to the subscriber. 
[0030] The estimate of the bottom and top boundaries of the angle signal area is performed, for example, in the 
following manner: the maximum element of the averaged estimate distribution vector of angle of arrival of the signal 

20 is determined, the bottom and top elements are determined as boundaries of the group of elements of the averaged 
estimate distribution vector of angle of signal arrival; in this case this group of elements comprises the maximum 
element of the averaged estimate distribution vector of angle of signal arrival and elements of the group exceed the 
threshold, however, in either of the directions of the maximum element a single non-exceeding of the threshold as well 
as a group one, two of three elements placed near one another, are allowed, the sum of elements of the averaged 

25 estimate distribution vector of angle of signal arrival that are located below the bottom element is determined and the 
sum of elements of the averaged estimate distribution vector of angle of signal arrival that are located above the top 
element is also determined, the correcting amendment is generated for the bottom element, this amendment depends 
on the sum of elements of the averaged estimate distribution vector of angle of signal arrival that are located below 
the bottom element and the correcting amendment is generated for the top element, this amendment depends on the 

30 sum of elements of the averaged estimate distribution vector of angle of signal arrival that are located above the top 
element, the correction value is determined both for the bottom and top elements, the value being dependent on the 
position of the maximum element of the averaged estimate distribution vector of angle of signal arrival, the estimate 
of the bottom boundary of the angle signal area is determined as a difference of the angle coordinate corresponding 
to the bottom element, and the sum of the correcting amendment is determined for the bottom element and the cor- 

35 rection value, and the estimate of the top boundary of the angle signal area is determined as a sum of the angle 
coordinate corresponding to the top element, correcting amendment for the top element and correction value. 
[0031 ] The estimate of the average angle of signal arrival can be generated as a half-sum of estimates of the bottom 
and top boundaries of the angle signal area. 

[0032] The ratios of amplitude coefficients of antenna array elements and the amplitude coefficient of the antenna 
40 array element from which the pilot signal is transmitted can be equal to each other. This ratio is determined as the 
maximum value within the interval from 0 to 1 for which the ratio of average powers of the statistically coherent and 
statistically non-coherent components of the model of the information signal received by the subscriber does not exceed 
the given value. 

[0033] The second embodiment of the forward channel pattern forming method for BTS adaptive antenna array 
45 consists of receiving the subscriber signal while the complex correlation responses of the pilot signal of antenna array 
elements are generated, the complex weight coefficients of adaptive antenna array elements in the reverse channel 
are generated, for each of L different directions of the researched angular area the decision function is generated, the 
direction of the decision function maximum is determined generating the estimate of the average angle of signal arrival, 
and taking into account the geometry of the antenna array the phase coefficients of antenna array elements are de- 
so termined using the generated estimate of the average angle of arrival of the signal. 

[0034] Before generation of complex correlation responses of the pilot signal of antenna array elements for each 
subscriber, the search for the subscriber signal is performed determining time positions of path signals, a path the 
signal of which has the maximum power is selected, and the estimate of the average angle of arrival of the subscriber 
signal is generated periodically. After generation of complex correlation responses of the pilot signal of antenna array 
55 elements in the reverse channel , for each of L different directions of the researched angular area the complex correlation 
responses of the pilot signal are generated at the output of the antenna array combining products of complex correlation 
responses of the pilot signal of antenna array elements and corresponding complex coefficients of each direction, 
modules of the complex correlation responses of the pilot signal are generated at the output of the antenna array for 
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L different directions, the summed correlation response of the pilot signal is generated at the output of the antenna 
array combining the modules of complex correlation responses of the pilot signal at the output of the antenna array for 
L different directions and the maximum of the modules is determined, and the normalized summed correlation respons- 
es of the pilot signal are generated at the output of the antenna array for L different directions determining the ratios 
5 of the summed correlation responses of the pilot signal at the output of the antenna array for L different directions to 
the maximum summed correlation response. 

[0035] After generation of complex weight coefficients of antenna array elements in the reverse channel, for each 
of L different directions of the researched angular area the values of the antenna pattern are generated in the reverse 
channel, the maximum generated value of the antenna pattern is determined in the reverse channel, normalized values 

10 of the antenna pattern are generated in the reverse channel for L different directions determining the ratio of values of 
the antenna array and the maximum value, and the decision function for each of L different directions of the researched 
angular area is generated performing the weighed combining of the normalized summed correlation response of the 
pilot signal at the output of the antenna array and normalized value of the antenna array in the reverse channel. After 
generation of the average angle of signal arrival and phase coefficients of antenna array elements, amplitude coeffi- 

'5 cients of antenna array elements are set equal to each other, amplitude and phase coefficients of antenna array ele- 
ments are used to transmit a signal to the subscriber. 

[0036] While combining the modules of complex correlation responses of the pilot signal at the output of the antenna 
array for L different directions the number of components is either set constant or selected adaptively depending on 
the estimate of the signal fading frequency. 

20 In order to solve the problem the first embodiment of the forward channel pattern forming device for BTS adaptive 
antenna array comprising N correlators, the reference signal generator, the angle of signal arrival estimator, the weight 
vector of antenna array in the reverse channel generator, and the weight vector of antenna array in the forward channel 
generator, where first inputs of correlators are signal inputs and connected to the inputs of the device, second inputs 
of correlators are reference inputs and joint with the output of the reference signal generator. 

25 [0037] L blocks of calculation of decision function for different directions, each containing N- 1 multipliers, the first 
combiner, module calculator, block of complex direction coefficients , and discrete values of antenna pattern in the 
reverse channel calculator. The following blocks are also added: the search block, controller, first and second normal- 
ization blocks, second combiner, scaling block, estimate distribution vector of angle of signal arrival generator, averaged 
estimate distribution vector of angle of signal arrival generator, averaged estimate distribution vector of angle of signal 

30 arrival analyzer, where the first input of the search block is connected to the first input of the device, the second input 
of the search block is the control and connected to the output of the device, the output of the search block is the output 
of the search decision function and connected to the input of the controller, the input of the reference signal generator 
is the control and connected to the output of the controller, providing the synchronous operation of blocks of the device, 
first inputs of N - 1 multipliers and the first input of first combiner is first inputs of the decision function of direction 

35 calculator and are connected to the outputs of the corresponding correlators. 

[0038] Generating the correlation responses of the pilot signal of antenna array elements at these outputs, the outputs 
of the multipliers are connected to the inputs of first combiner, from the second one to W-th, the output of first combiner 
is the output of the complex correlation response of the pilot signal of the given direction at the output of the antenna 
array and is connected to the input of the module calculation block, and the first output of each decision function of 

40 direction calculator and is connected to the corresponding input of first normalization block, the first input of the discrete 
values of antenna array in the reverse channel calculator is the second input of each decision function of direction 
calculator and is connected to the output of the weight vector of antenna array in the reverse channel generator gen- 
erating the weight coefficients of antenna array elements in the reverse channel, signal inputs of the weight vector of 
antenna array in the reverse channel generator is connected to the inputs of the device, the second input of the block 

45 of calculation of discrete values of antenna pattern in the reverse channel and second inputs of N - 1 multipliers are 
combined and connected to the outputs of the complex direction coefficients which outputs complex coefficients of the 
given direction, the output of the block of calculation of discrete values of antenna pattern in the reverse channel which 
is the second output of the block of calculation of decision function of direction and the output of the value of the antenna 
array pattern in the reverse channel of the given direction is connected to the corresponding input of second normal- 

so ization block. 

[0039] The output of first normalization block which is the output of the normalized modules of complex correlation 
responses of the pilot signal at the output of the antenna array of all /.directions is connected to the first input of second 
combiner, the output of second normalization block is the output of normalized values of antenna array pattern in the 
reverse channel of all L directions and is joint with the input of the scaling block, the output of the scaling block is the 
55 output of weighed normalized values of antenna array pattern in the reverse channel for L directions and is joint with 
the second input of second combiner, the output of second combiner is the output of values of the decision function 
for L directions and is connected to the input of the angle of signal arrival estimator, the output of which is the output 
of the estimate of the average angle of signal arrival is connected to the input of the estimate distribution vector of 
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angle of signal arrival generator, at the output generating the sequence of estimate distribution vectors of angle of 
signal arrival, the output of the estimate distribution vector of angle of signal arrival generator is connected to the first 
input of averaged estimate distribution vector of angle of signal arrival generator, the second input of which is the 
control and is connected to the output of the controller, the output of the averaged estimate distribution vector of angle 

5 of signal arrival generator is the output of the sequence of averaged estimate distribution vectors of angle of signal 
arrival and is connected to the input of the estimate distribution vector of angle of signal arrival analyzer generate the 
estimates of the top and bottom boundaries of the angle signal area, the outputs of the estimate distribution vector of 
angle of signal arrival analyzer are connected to the corresponding inputs of the weight vector of antenna array pattern 
in the forward channel generator, the outputs of the weight vector of antenna array pattern in the forward channel 

10 generator are the outputs of amplitude and phase coefficients of antenna array elements. 

[0040] In order to solve the given problems the second embodiment of the forward channel pattern forming device 
for BTS adaptive antenna array comprising N correlators, the reference signal generator, angle of signal arrival esti- 
mator, weight vector of antenna array in the reverse channel generator, and weight vector of antenna array in the 
forward channel generator, where first inputs of correlators are signal inputs and connected to the inputs of the device, 

'5 second inputs of correlators are reference inputs and connected to the output of the reference signal generator. 

[0041] L blocks of calculation of decision function for different directions, each containing N- 1 multipliers, first com- 
biner, module calculation block, reset combiner, complex direction coefficients and discrete values of antenna array 
pattern in the reverse channel calculator. Also included are the search block, controller, first and second normalization 
blocks, second combiner, scaling block, where the first input of the search block is connected to the first input of the 

20 device, the second input of the search block is the control and is connected to the output of the controller, the output 
of the search block is the output of the decision function of search and is connected to with the input of the controller, 
the input of the reference signal generator is the control and is connected to the output of the controller, providing the 
synchronous operation of blocks of the device. 

[0042] First inputs of N - 1 multipliers and the first input of first combiner are first inputs of the block of calculation 

25 decision function of direction and are connected to the outputs of the corresponding correlators generating the corre- 
lation responses of the pilot signal of antenna array elements at their outputs, the outputs of multipliers are connected 
to the inputs of first combiner beginning from the second one to W-th, the output of first combiner is the output of the 
complex correlation response of the pilot signal of the given direction at the output of the antenna array and is connected 
to the input of the module calculation block, the output of which is the output of the module of the complex correlation 

30 response of the pilot signal of the given direction at the output of the antenna array and is connected to the first input 
of the reset combiner, the second input of which is the input of the reset signal and is connected to the output of the 
controller, the output of the reset combiner is the output of the combined correlation response of the pilot signal of the 
given direction at the output of the antenna array and the first output of each of the decision function of direction 
calculators and is connected to the corresponding input of first normalization block, the first input of the discrete values 

35 of antenna array pattern in the reverse channel calculator is the second input of each decision function of direction 
calculator and is connected to the output of the weight vector of antenna array in the reverse channel generator gen- 
erating the weight coefficients of antenna array elements in the reverse channel at the output of the antenna array the 
signal inputs of the weight vector of antenna array in the reverse channel generator are connected to the inputs of the 
device, the second input of the discrete values of antenna array pattern in the reverse channel calculator and second 

40 inputs of N - 1 multipliers are combined and connected to the output of the complex direction coefficients which is the 
output of complex coefficients of the given direction, the output of the discrete values of antenna array pattern in the 
reverse channel calculator which is the second output of the decision function of direction and the output of the value 
of the antenna array pattern in the reverse channel calculator of the given direction is connected to the corresponding 
input of second normalization block. 

45 [0043] The output of first normalization block which is the output of normalized combined modules of complex cor- 
relation responses of the pilot signal at the output of the antenna array of all L directions is connected to the first input 
of second combiner, the output of second normalization block is the output of normalized values of the antenna array 
pattern in the reverse channel of all L directions and is connected to the input of the scaling block, the output of the 
scaling block is the output of weighed normalized values of the antenna array pattern in the reverse channel for L 

so directions and is joint with the second input of second combiner, the output of second combiner is the output of values 
of decision function for L directions and is connected to the input of the angle of signal arrival estimator the output of 
which is the output of the estimate of average angle of signal arrival and is joint with the input of the weight vector of 
antenna array pattern in the forward channel generator, the outputs of the weight vector of antenna array pattern in 
the forward channel generator are the outputs of amplitude and phase coefficients of antenna array elements. 

55 [0044] The comparative analysis of the first and second embodiments of the method and device of generation of 
base station adaptive antenna array pattern with the prototype shows that the proposed inventions differ significantly 
from the prototype since they improve interference canceling in complex interference-signal environment. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0045] The above and other features, objects, and advantages of the present invention will become more apparent 
from the detailed description set forth below when taken in conjunction with the drawings wherein like reference char- 
5 acters correspond throughout, in which: 

Fig. 1 is a block diagram of a conventional device; 

Fig. 2 illustrates an antenna array pattern forming in a forward channel; 

Fig. 3 illustrates an example of sliding window usage for obtaining an averaged vector of an estimated distribution 
of an angle of a signal arrival; 

Fig. 4 illustrates an example of top and bottom element determination: 

15 

Fig 5 illustrates an example of a highly elevated bottom element under an influence of powerful interference; 
Fig. 6 illustrates an example of an antenna array elements numbering order; 
20 Fig. 7 is a block-diagram of a first embodiment of the present invention; 

Fig. 8 illustrates an embodiment of the vector of estimate distribution of angle of signal arrival generator; 

Fig. 9 illustrates an embodiment of the averaged vector of estimate distribution of angle of signal arrival generator; 

25 

Fig. 1 0 illustrates an embodiment of the vector of estimate distribution of angle of signal arrival analyzer; 

Fig. 1 1 illustrates an embodiment of the forward channel antenna array weight coefficients vector generator; 

30 Fig. 12 illustrates an operation algorithm of a ratio generation node of antenna array elements amplitude coeffi- 

cients; 

Fig. 13 is a block diagram of a second embodiment of the present invention; 
35 Fig. 1 4 illustrates an antenna pattern of a forward channel, where 

9 = jc/2, A =/z-/2,// = 0.13; 

40 

Fig. 1 5 illustrates an antenna pattern of a forward channel, where 



6 - nil, A = 7r/3 ,ju = 0.49 ; 

45 

and 

Fig. 1 6 illustrates an antenna pattern of a forward channel, where 

0 = nil, A =2^/3,// = 0.14. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

55 

[0046] Preferred embodiments of the present invention will be described in detail herein below with reference to the 
annexed drawings. In the following description, a detailed description of known functions and configurations incorpo- 
rated herein will be omitted when it is not necessary to describe the subject matter of the present invention. 
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[0047] In the first embodiment of the present invention, a first method of antenna pattern forming of a BS adaptive 
antenna array, during which the common pilot signal is transmitted from one of the antenna array elements and an 
information signal is transmitted to each user from all the antenna array elements, will be described herein below. 
[0048] For each user, the search for user signal is carried out by determining the time positions of path signals, the 

5 signal with the maximum power is selected. Next, the estimated sequence of the angle of the signal arrival is determined. 
For generation of each angle of signal arrival estimate, the complex correlation pilot signal responses of the antenna 
array elements are formed. For each of L different directions 6/,/ = 1 .Lot the researched angular area the complex 
correlation pilot signal responses at the antenna array output are formed by adding the products of the complex cor- 
relation pilot signal responses of antenna array elements to corresponding complex coefficients of each direction. The 

10 modules of complex correlation pilot signal responses at the antenna array output for L different directions are formed 
and the maximum one is to be determined Normalized modules of complex correlation pilot signal responses at the 
antenna array output for L different directions are formed by determining the ratios of complex correlation pilot signal 
responses at the antenna array output for L different directions modules to the maximum module. The complex weight 
coefficients of the adaptive antenna array elements in the reverse channel are determined during user signal reception. 

15 [0049] For each of L different directions 9,-,/' = 1 ,L of the researched angular area, the value of the antenna array 
pattern in the reverse channel is determined. The maximum of the determined values of the antenna array pattern in 
the reverse channel is determined. Then normalized values of the antenna array pattern in the reverse channel for L 
different directions is determined by finding the ratios of the antenna array pattern in the reverse channel values to the 
maximum value. 

20 [0050] For each of L different directions 6,-,/= 1 ,L of the researched angular area, the decision function is determined 
fulfilling the weighed combining of the normalized module of complex correlation pilot signal response at the antenna 
array output and the normalized value of the antenna array pattern in the reverse channel. The angle of arrival estimate 
is determined as a decision function maximum direction, and the sequence of the formed angle of arrival estimates is 
grouped into blocks each containing M estimates of angle of arrival. The sequence of vectors of block angle of signal 

25 arrival estimate distribution is determined for each block by M determined estimates of block signal angle of arrival, 
the vector of block angle of signal arrival estimates distribution the length of which is L, each element of which corre- 
sponds to one of L directions of the researched angular area and is equal to the number of angle of arrival estimates 
of this direction. The sequence of the averaged vectors of angle of arrival estimates distribution is determined from the 
sequence of block angle of arrival estimates distribution using sliding window. 

30 [0051 ] For each averaged vector of angle of arrival estimate distribution, the estimates of top and bottom boundaries 
of the angular area are to be determined, The estimate of the average angle of arrival is determined by the obtained 
estimates of the top and the bottom boundaries of the angular area. Considering the geometry of the antenna array, 
the phase coefficients of the antenna array elements are determined using the determined estimate of average angle 
of arrival. The correlation matrix of the antenna array element signals is determined by the estimates of the top and 

35 the bottom boundaries of signal angular area thus obtained. 

[0052] Further, Cholesky transformation of the formed correlation matrix is carried out, thus obtaining the bottom 
triangular matrix. The ratio of the antenna array elements amplitude coefficients to the amplitude coefficient of the 
antenna array element from which the pilot signal is transmitted is determined using the obtained bottom triangular 
matrix and phase coefficients of the antenna array. The normalized coefficient is determined by taking into account the 

40 number of the antenna array elements. 

[0053] The amplitude coefficients of the antenna array are determined by the multiplication of the standard coefficient 
by the ratio of the antenna array element amplitude coefficients to the amplitude coefficient of the antenna array element 
from which the pilot signal is transmitted. 

[0054] The generated amplitude and phase coefficients of the antenna array elements are used for transmission of 
45 the information symbol to a user. 

[0055] The estimation of the top and bottom boundaries of signal angular area are performed, for example, in the 
following manner. 

[0056] First, the maximum element of the averaged vector of angle of arrival estimates distribution is determined. 
Then, the top and bottom elements are determined as boundaries of the group of averaged angle of arrival estimate 

so distribution vector, this group of the elements includes the maximum element of the averaged angle of arrival estimate 
distribution vector, and the elements of the group exceeds the threshold, but at each side from the maximum element 
single non-exceedings of the threshold can be permitted as well as one group non-exceeding of the threshold from 
two or three neighbor elements. The sum of the elements of the averaged angle of arrival estimates distribution vector 
is to be determined as well as the sum of the elements of the averaged angle of arrival estimates distribution vector 

55 that are located above the top element. The correction amendment for the bottom element is formed that depends on 
the sum of the elements of averaged angle of arrival estimates distribution that are located below the bottom element 
and the correction amendment for the top element is formed that depends on the sum of the elements of averaged 
angle of arrival estimates distribution that are located above the top element. The correction value for the top and the 
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bottom elements is determined that depends on the location of the maximum element of averaged angle of arrival 
estimates distribution vector. 

[0057] The estimate of the bottom signal angular area boundary is determined as the difference of the angular co- 
ordinate that corresponds to the bottom element and is determined as the sum of the correction amendment for the 
bottom element and the correction value. The estimate of the top signal angular area boundary is determined as the 
sum of the angular coordinate that corresponds to the top element, the correction amendment for the top element and 
the correction value. 

[0058] The estimate of the average angle of arrival may be determined as a half-sum of the estimates of the top and 
the bottom boundaries of the signal angular area. 

[0059] The ratio of the antenna array amplitude coefficients to the antenna array amplitude coefficient from which 
the pilot signal is transmitted may be equal to each other, and this ratio is determined as the maximum value from the 
interval from 0 to 1 . For this antenna array ratio, the ratio of the average powers statistically non-coherent and statis- 
tically coherent summands of information signal model that is received by the user does not exceed the given value. 
[0060] The proposed algorithm of the forward channel antenna pattern determined by the first embodiment consists 
of two stages. The first stage, the estimate of useful signal angular boundaries is determined. This estimate is carried 
out by the signal of the mobile user that is received by the BS. The second stage, the forward channel antenna pattern 
determination is fulfilled by the estimates of useful signal angular area boundaries that are obtained in the first stage. 
[0061] The first stage of the forward channel antenna pattern forming algorithm (the estimate of the angular bound- 
aries of useful signal area), which includes using the reverse channel antenna array weight coefficients W up , consists 
of the following. 

[0062] For each of L different directions 6,-,/ = 1 ,L of the researched angular area, the module of "short" complex 
correlation pilot signal response at the antenna array output is determined by 



•••(2) 



where a„ (9/) = exp [/rc(n-1)cos9 / ],n=1 , N , /= 1 ,L represents complex coefficients of each direction, u n , n= 1 ,N represents 
complex correlation pilot signal responses at the outputs of the antenna array elements correlators, N is a number of 
35 the antenna array elements. 

[0063] The value of complex correlation pilot signal response module at the output of the antenna array from Equation 
2 is normalized 

X{9. ) = X(e.)/X max , X max = max X{G. ),i = hL. 

(3) 

45 [0064] The discrete values of the reverse channel antenna array pattern are determined for the same directions 6^ 
/'= U- 



F(0 ( ) = |w%(0,)| 

(4) 



55 where W up is the vector of the weight coefficients of the adaptive antenna array elements in the reverse channel when 
receiving the users' signal that is obtained during the adaptation of the antenna array in the reverse channel and which 
takes into account the canceling of the powerful concomitant interferences, (•)" is the operation of Hermitian conjuga- 
tion., and a n (9;) represents the vector of complex coefficients for the direction 9,-. 
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[0065] The value obtain from Equation 4 is then normalized 

F(0 l ) = F(0 t )/F nm9 F mwi =m<ixF(0.),i = lL 

....(5) 

[0066] The decision function that is equal to the weighted sum of the complex correlation pilot signal response stand- 
ee ard module at the output of the antenna array from Equation 3 and standard value of the reverse channel antenna 
array pattern from Equation 5 is formed 

R(0.) = X(0.) + aF(0.) 

(6) 

20 where a is a weight coefficient. 

[0067] The estimate of short measurement angle of signal arrival is determined as the direction (angular position) 
of the decision function maximum from Equation 6 

0 = argmaxtf(0.) 
0. 

(7) 

[0068] This equation represents the angle that maximizes fl(6 y ). 

[0069] All of the above-described operations are repeated M times, i.e., Mangle of arrival estimates ("short" meas- 
urements) are produced. The sequence of the determined angle of arrival estimates is grouped into the blocks. Each 

35 block contains M angle of arrival estimates. 

[0070] By M determined angle of arrival estimates, from Equation 7, of each block the estimate distribution vector 
of angle of arrival that is L length is determined, each element which corresponds to one of L directions and is equal 
to the number of angle of arrival estimates, generation in such a way the estimate distribution vector sequence of angle 
of arrival . . The physical meaning of the angle of arrival block estimate distribution vector corresponds to the phenom- 

40 enon of "short" angle of arrival estimates histogram. 

[0071] From the sequence of the angle of arrival estimate distribution vectors the sequence of averaged angle of 
arrival estimate distribution vectors with the usage of sliding window is determined. The averaged angle of arrival 
estimate distribution vector by its physical meaning corresponds to the averaged histogram of angle of signal arrival 
estimates Z(6,),/=1 ,L . 

45 [0072] Further, the term "averaged angle of signal arrival estimates histogram" is equivalent to the term "averaged 
angle of arrival estimate distribution vector". 

[0073] To obtain stability from its averaged histogram, the number of "short" measurements should be sufficiently 
large. On the other hand, for the consideration of fast changing interference-signal situation, it is necessary to balance 
large analysis time that is necessary for an averaged stable histogram generation, with the necessity of relatively short 
so time interval between the decision about the bottom and top boundaries of the signal angular area. This compromise 
is provided by the sliding window usage, the organization of which is illustrated in Fig. 3. Thus, the decision about the 
estimates of the bottom and top signal area boundaries is made through M "short" measurements, and the averaged 
histogram is formed by n M "short" measurements. 

[0074] The decision about the estimate of the bottom and the top signal area boundaries is made on the basis of an 
55 averaged angle of arrival estimates histogram Z(6,),/=1 ,L (the averaged angle of arrival estimates distribution vector). 
The analysis is carried out, for example, in the following way. 
[0075] The position of averaged histogram maximum is determined 
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# max =argmaxZ(0.) 



...(8) 



[0076] The bottom and the tope 2 angle coordinates of p • Z max threshold crossing on the averaged histogram 
(bottom and top elements) are determined, as it is shown in Fig.4. Here, p is a system parameter that 0 <p<1 . As 0, ,9, 
values the last bottom (the last top) values G are taken, for which Z(G) > pZ max . For signal angular area single threshold 
non-exceedings are permitted (Fig.4). One group of discrete angle values for which the histogram value does not 
exceed the threshold (Fig.4) is also permitted on each side of 6 max . 

[0077] The probabilities of angle of arrival of the areas are calculated fore < 0, and6>e 2 ,by 

P,=P{9<9 { ), P 2 =P(9>9 2 ) 
(9) 



[0078] It is important to take into account the probabilities data in case of powerful interferences, when under the 
influence of them, some redistribution of the angle of arrival estimate positions into the interference angular area takes 
place as illustrated in Fig. 5. Therefore, a correction amendment Gq that depends on P v for 3 and the correction 
amendment 9c 2 that depends on P 2 , fora, are formed to compensate for signal angular area loses. 
[0079] The correction amendment Ga 1 , Ga 2 fore, and ft are calculated as the functions that depend on the G max value, 
and the Ga^ Ga 2 values are different from zero only for 0 max values that are close to 90° and may be equal to each 
other. The correction amendments are used to compensate for possible understatement of signal angular area estimate 
size. Here, 6 c depends on P 1 and P 2 , and G a depends on 6 max . 

[0080] Finally, the estimates of the bottom and the top signal area boundaries and 6 2 are determined, taking into 
account the obtained values in the following manner. 



9 x =9,-9c x -9a y 



9,=9 0 +9c 0 +9a? 



11) 



[0081] On the second stage of the proposed algorithm, the estimates of the average angle of arrival and angular 
sector of the signal are formed by the estimates of the bottom and the top signal angular area. 

Q V Q 2 (12) 



e=-^,A=e 2 -e 1 (13) 

[0082] For example, consider that the numeration of the antenna array elements may be arbitrary. Start the numer- 
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ation, for convenience, from the element that radiates the pilot signal, for example, as it is illustrated in Fig. 6. 
[0083] The information signal is transmitted by all the elements of the antenna array and the common pilot signal by 
one (the first) element of BS antenna array. It is preferable that this element is chosen in the middle of the antenna 
array as is illustrated in Fig. 6. Such a choice is caused by the necessity of relatively higher signal correlation of this 
5 element with the signals of other antenna array elements, and consequently, higher phase coherence between the 
signals of the information and pilot channels on the mobile station (MS). 

[0084] Complex weight coefficients iy n =w n exp(/i|/ n ),n=1 ,N of the forward channel of the antenna array elements are 
determined in the following way. 

[0085] Phase coefficients y„,/J=1 , N of the antenna array elements are determined by the estimate of average angle 
10 of arrival G and the antenna array geometry. For example, at N= 4 and in the numeration order of equidistant antenna 
array elements, as is illustrated in Fig. 6, the phase coefficients are equal. 

Vl =0, y 2 =~dcosQ, \|r 3 = yOfcose ! \|/ 4 =^c/cose (13) 

15 

where X is a receiving signal wavelength, and d is the distance between the adjacent elements of BS antenna array. 
[0086] The phase of the first element is equal to zero, this element is zero point. 

[0087] By the estimates of the bottom and the top signal angular area boundaries 0 1 ,6 2 the correlation matrix of the 
signals of K antenna array elements is determined. 



K=i£a(p q )a> q ) ( 

Q q=l 



14) 

where, when taking into account the numeration, 



a (9 q )=[exp(jy,1,exp(2j^),exp(3jy] T ,^=| c dcos((p q ), 



and Q is the number of signal arrival paths, for example O = 500. 



a (Oa-GOto-l) 
^ =fl i + Q-1 ' 



[0088] Cholesky transform of the correlation matrix of the signals of the antenna array elements Kfrom Equation 14. 



[0089] As the result the bottom triangular matrix is formed as described, for example, in J. Golub, Ch. Van Chan. 
Matrix calculations. M; Mir, 1999, p. 134, R. Horn, Ch. Jonson. Matrix analysis /M.; Mir, 1989, p. 141. 
[0090] The improvement that is important is in the case of a singular matrix K . The essence of the improvement 
consists of the fact that, if in a Cholesky procedure on the main diagonal of G matrix, there appears an element that 
is equal to zero (or very small), then this phenomenon takes place for singular K matrices and all the other elements 
of G matrix are to be equal to zero. This improvement enables using a Cholesky transform at arbitrary values of angle 
of arrival estimates and an angular signal sector from Equation 12, including A= 0, when standard Cholesky transform 
usage is impossible. 

[0091] The value of the small parameter y is chosen. For example, 

7=0.01-0.05. (17) 
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[0092] The elements of G matrix and the phase coefficients \\r n , n=1 ,N determine the function f(\i) that is the average 
power ratio of statistically non-coherent and statistically coherent summands of the information signal model that is 
received by the user. For example, for the four-element antenna array 

^ 2 [|exp(-/ V2 )G 22 + expOV3)G3 2 +exp(-/v|/ 4 )G 42 | 2 +|exp(-/ V 3)G 3 3+exp(-/\|/ 4 )G 4 3|^|G 44 j 2 

JW= n ^ ' 

|1 +^(exp(-/\|/ 2 )G 2 1+ exp(-/v|/ 3 ) G 3 ., +exp(-/V 4 ) G 4J )| 
[0093] The maximum \i value is determined from the interval from 0 to1 , for which the following inequality is fulfilled 



[0094] The above tnequality may be determined, for example, by numerical method calculating /(|x) function value 
for the different (x = 1 ; 0.99; 0.98,..., until the condition from Equation 19 will not be fulfilled. The first value \i, for which 
the inequality is fulfilled, is considered to be the final one. 

[0095] The obtained u. value is used to determine the amplitude coefficients of the antenna array. If the ratio of 
amplitude coefficients of the antenna array elements to the amplitude coefficient of the antenna array element from 
which the pilot signal is transmitted are not equal to each other, then the amplitude coefficients of the antenna array 
are obtained from 

w,=k, w 2 =...=w N=[ ik (20) 
where k is a normalized coefficient that is obtained for example from the condition 



..(21) 



[0096] Therefore, the formed complex weight coefficients of the antenna array elements are used for the transmission 
of the information signal to the user. 

[0097] Referring to the first embodiment illustrated in Fig. 7, the method implementation will be described below. 
[0098] Referring to Fig. 7, the first embodiment contains N correlators 2.1 - 2.N. L decision function of direction 
calculation blocks 7.1 - 7.L, the first inputs of which are the inputs of pilot signal correlation responses of the antenna 
array elements and are connected to the inputs of the corresponding correlators 2 . 1 - 2. N. a search block 1 3, a controller 
1 4, antenna array weight coefficients in the reverse channel generator 5, sequentially connected a first normalization 
block 15, a second combiner 16, angle of signal arrival estimator 19. estimate distribution vector of angle of signal 
arrival generator 20, an averaged estimate distribution vector of angle of signal arrival generator 21, an averaged 
estimate distribution vector of angle of signal arrival analyzer 22. 

[0099] The outputs of the top and the bottom boundaries of the signal angular area are connected to the correspond- 
ing inputs of the antenna array weight coefficients in the forward channel generation block 6. Also included are a scaling 
block 17 and a second normalization block 18. The first inputs to correlators 2.1 - 2. N are the original signals . The 
second inputs to the correlators 2.1 - 2. N are reference signals from signal generator 1 . The input of reference signal 
generator 1 is connected to the output of controller 14 that provides the synchronous operation of the device. The first 
input of the search block 13 is connected to the first input of the device, the second input of the search block 13 and 
is connected to the output of the controller 14. The output of the search block 13 is the decision search function and 
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is connected to the input of the controller 14. Each decision function of the direction calculator 7.1 - 7. L contains N- 1 
multipliers 8.2 - 8 .W, a first combiner 9, module calculation block 10, complex coefficients of the direction block 11 and 
the discrete values of the antenna array pattern in the reverse channel calculator 12. The first inputs of the multipliers 
8.2 - 8. N and the first input of the first combiner 9 are connected to the outputs of the correlators 2.1 - 2.N, the output 

5 of the multipliers 8.2 - 8.W are connected to the inputs of the combiner 9, starting from the second one and up to N. 
Combiner 9 outputs the complex correlation response of this direction pilot signal at the antenna array output, and is 
connected to input of module calculation block 1 0. The output of module calculation block 1 0, that is the output of the 
module of complex correlation response of this direction pilot signal at the antenna array output, and the first output 
of each decision function of the 7.1 - 7.L direction calculating block is connected to the corresponding input of the first 

10 normalization block 15. 

[0100] The first input of the antenna array pattern discrete values in the reverse channel calculator 12 is the second 
input of each block of decision function with the direction 7.1 - 7.L calculation and is connected to the output of the 
weight vector of antenna array in the reverse channel generator 5 that forms at its output the weigh coefficients of the 
antenna array elements in the reverse channel. Signal inputs of the weight vector of antenna array in the reverse 

'5 channel generator 5 are connected to the device input. The second input of the antenna array pattern discrete values 
in the reverse channel calculator 12 and the second inputs of the multipliers 8.2 - 8. Ware connected together and are 
connected to the output of complex direction coefficients 11 that outputs the complex coefficients for this direction. 
[0101] The output of the discrete values of antenna array pattern in the reverse channel calculator 12 from each of 
decision function direction calculators 7.1 - 71 is connected to the corresponding input of the second normalization 

20 block 18. 

[0102] The output of the first normalization block 15, that outputs the normalized modules of the complex correlation 
pilot signal responses at the output of the antenna array for all L directions, is connected to the first input of the second 
combiner 16. The second normalization block 18 outputs the normalized values of the antenna array pattern in the 
reverse channel of all L directions, and is connected to the first input of the scaling block 17. The scaling block 17 
25 outputs the weighted normalized values of the antenna array pattern in the reverse channel for all L directions and is 
connected to the second input of the second combiner 16. The second combiner 16 outputs the decision function 
values for all L directions, and is connected to the input of angle of signal arrival estimator 19, the output of which is 
the output of average angle of arrival estimate and is connected to the input of estimate distribution vector of angle of 
signal arrival generator 20 that forms at the output the sequence of vectors of angle of signal arrival estimate distribution 
30 (histogram of angle of signal arrival estimates). The output of the estimate distribution vector of angle of signal arrival 
generator 20 is connected to the input of averaged estimate distribution vector of angle of signal arrival generator 21 , 
the second input of which is connected to the output of controller 14. The output of the estimate distribution vector of 
angle of signal arrival generator 20 outputs the averaged vector sequence of angle of arrival estimate distribution 
(averaged histogram of angle of signal arrival estimates) and is connected to the input of the averaged estimate dis- 
ss tribution vector of angle of signal arrival analyzer 22. The outputs of the averaged estimate distribution vector of angle 
of signal arrival analyzer 22 that forms the top and the bottom boundaries of signal angular area are connected to the 
corresponding inputs of the antenna array weight coefficients in the forward channel generator 6. The output of the 
antenna array weight coefficients in the forward channel generator 6 is the output of the amplitude and the phase 
coefficients of the antenna array elements. 
40 [0103] The complex multipath signal with the output of N elements of the antenna array is transmitted to the first 
(signal) inputs of the correlators 2.1-2. N and the inputs of weight vector generation block of antenna array in the reverse 
channel 5. 

[0104] Simultaneously, the complex multipath signal from the first element of the antenna array is transmitted to the 
input of the search block 13. The search block 13, utilizing the pilot signal, forms the decision function of path signal 

45 search in the discrete time positions. This information from the search block 13 is transmitted to the controller 14 that 
compares the received values of the search decision function with the threshold, and by the threshold exceedings, it 
determines the time positions of the path signals. In the controller 14, the obtained values of the decision function for 
the detected path signals are compared to each other and the time position of path signal with the maximum value of 
the decision function (maximum power) is determined. 

so [0105] From the control signal, which is the output of the controller 14, the reference signal that corresponds to the 
signal of maximum power path is transmitted from the output of reference signal generator 1 to the second inputs of 
the correlators 2.1 -2. N. 

[0106] In the correlators 2.1 -2. A/the complex correlation responses of the pilot signal of the antenna array elements 
u n ,n=1,/V on the short time intervals by Jchips length, for example 
55 [0107] The correlation responses of the antenna array elements pilot signal are transmitted to the first inputs of L 
blocks of decision function direction calculators 7.1-7./., namely, at the first input of the combiner 9 and at the first 
inputs of the corresponding (complex) multipliers 8.2-8. N. The number of L blocks of the decision function calculation 
direction 7.1-7./. is equal to the number of different directions of the researched angular area. 
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[0108] In weight vector of antenna array in the reverse channel generator 5. the weight coefficients of the adaptive 
antenna array elements are determined for the reverse channel during the users' signal reception, for example, in 
accordance with one of the algorithms proposed by: R. A. Monzingo, and T.U. Miller. "The Adaptive Antenna Arrays"; 
Radio and communications, 1986, p. 77-90; and A. A. Pistolkors, O.S. Litvinov, "The Introduction into the Adaptive 
5 Arrays theory", M.. Nauka, 1991. These coefficients are transmitted at the second inputs of decision function direction 
calculators 7.1-7./., namely, at the first inputs of the reverse channel discrete value calculators 12 
[0109] In the complex direction coefficients 11, there are complex coefficients a n {Qj),n^,N for /-th direction, /=1,Z_ 
These coefficients are calculated by the algorithm from, for example, Joseph C, Liberti, Jr., Bellcore, and Theodore 

5. Rappaport, "Smart Antennas for Wireless Communications", Prentice Hall PRT, 1 999, p. 86-88. The complex coef- 
10 ficients of the direction a n (e / ),n=T7/V are transmitted at the second inputs of the corresponding (complex) multipliers 

8.2-8./V and at the second inputs of the reverse channel discrete value calculator 1 2. 

[0110] From Joseph C, Liberti, Jr., Bellcore, and Theodore S. Rappaport, "Smart Antennas for Wireless Communi- 
cations", Prentice Hall PRT, 1999, p. 86-88, the complex coefficient a^G/) = 1 , thus the number of the multipliers that 
are used in the decision function of the direction calculator 7, is equal to N - 1 . 

'5 [0111] In each multiplier 8.2-8. N, the operation of the corresponding complex correlation pilot signal responses of 
the antenna array elements and complex coefficients a n (6 ( ),n=1 , N of each direction multiplication is realized. 
[0112] The output signals of the multipliers 8.2-8./V and complex correlation pilot signal responses of the antenna 
array first element from the output of the first correlator 2.1 are transmitted to the inputs of the combiner 9, and 
combined . The signal from the output of the combiner 9 is the complex correlation pilot signal response of 6,- direction 

20 at the output of the antenna array. 

[0113] The output signal of combiner 9 is transmitted to the input of the calculating block of module 10, where the 
squares root from the sum of squares of real and imaginary signal part is calculated. The output signal of the calculating 
block 1 0 is equal to the complex correlation response of the pilot signal of 0 f direction at the output of the antenna 
array. From the output of module calculating block 1 0 the signal is transmitted to the corresponding input of first nor- 

25 malization block 15. In normalization block 15, for /.different directions, the maximum module of the complex correlation 
response of the pilot signal at the antenna array output is determined by comparing of modules of the complex corre- 
lation responses of the pilot signal of different directions at the antenna array Z(6 ( ) output with each other, and the 
normalized modules of the complex correlation responses of the pilot signal at the antenna array output for L different 
directions are determined. The normalization is carried out by determining the ratio of the modules of the complex 

30 correlation responses of the pilot signal at the antenna array output for L different directions to the maximum module. 
The obtained normalized signals for L different directions are transmitted to the first inputs of combiner 16. 
[01 14] I n the discrete values of antenna array pattern in reverse channel calculator 1 2 for each of L different directions 

6, -,/=1 ,L of the researched angular area, the value of the antenna array pattern in reverse channel is determined ac- 
cording to the algorithm as illustrated above. These values are transmitted to the inputs of normalization block 1 8. In 

35 normalization block 18 for L different directions the maximum value of the antenna array pattern in the reverse channel 
is determined by comparing the values of antenna array pattern in the reverse channel for the different directions with 
each other, and the normalized values of the antenna array pattern in the reverse channel for L different directions are 
determined. The normalization is completed the determining the ratio of the antenna array pattern in the reverse channel 
for L different directions to the maximum value. The obtained normalized values of the antenna array pattern in the 

40 reverse channel for L different directions are transmitted to the input of scaling block 1 7. 1 n scaling block 1 7 the weighted 
normalized values of the antenna array pattern in the reverse channel for L different directions are determined by 
multiplying the normalized values of the antenna array pattern in the reverse channel for L different directions by weight 
coefficient a. The determined values are transmitted to the second input of combiner 1 6. At the input of combiner 1 6 
for L different directions 9,-,/=1,/- of the researched angular area, the decision function is determined by summing the 

45 normalized modules of the complex correlation responses of the pilot signal at the output of the antenna array and 
weighted normalized values of the antenna array pattern in the reverse channel. The values of the decision function 
are transmitted to angle of signal arrival estimator 1 9, in which the maximum value of the decision function is determined 
by comparing with each other the values of the decision function for L different directions 6,,/=1 ,L of the researched 
angular area. The estimate? of the angle of signal arrival in the reverse channel that is determined at the short time 

so interval is determined by the decision function maximum position. 

[0115] The estimates? of the angle of signal arrival in the reverse channel are transmitted to the input of estimate 
distribution vector of angle of signal arrival generator 20. In estimate distribution vector of angle of signal arrival gen- 
erator 20 the sequence of the determined estimates of the angle of signal arrival is grouped into the blocks each of 
which contains M estimates of the signal angle of arrival. 

55 [0116] The embodiment of estimate distribution vector of angle of signal arrival generator 20 implementation is illus- 
trated in Fig. 8. Estimate distribution vector of angle of signal arrival generator 20 will be described below. 
[0117] The sequence of the determined formed estimates of angle of signal arrival is transmitted to /.parallel threshold 
comparison nodes 24.1 - 24. P. Each threshold corresponds to one of L directions. If the estimate of angle of signal 
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arrival is greater than the /-th threshold and less than the (;+1)-th threshold, then as the result of logical operation of 
elements "NO" 25.1 - 25. P, as well as element "OR" 26.2 - 26. P. the value of the / -th counter 27 increases, and the 
other counters values do not change. The final value of the / -th counter 27 determines the number of the estimates 
that correspond to the / -th signal angle of arrival. Counters 27.1-27.P calculate the number of estimates of angle of 
5 signal arrival that are greater than zero and less than the closest to the zero value of the researched signal arrival 
direction. 

[0118] Counter 29 generates two signals with a period that is equal to the interval of receiving at the input of block 
M. estimates of angle of arrival, and timing pulses shifted at one period toward each other. By the first signal of M 
value, counters 27.1 - 27. P that determine the number of estimates corresponding to angle of signal arrival are rewritten 

10 through multiplexer 28 in random-access memory (RAM) 31 . By the second signal, all counters 27.1 -27.P are set into 
zero state. Timing pulse generator 30 specifies the frequency of the timing pulses of counter 29. 
[0119] Thus, from M estimates of angle of signal arrival the vector of angle of signal arrival, estimate distribution L 
length is determined, each element of which corresponds to one of L directions and is equal to the number of estimates 
of angle of signal arrival of this direction. 

'5 [0120] The sequence of vectors of angle of signal arrival estimates distribution from the output of the angle estimate 
distribution vector generator 20 is transmitted to the input of averaged estimate distribution vector of angle of signal 
arrival generator 21 , the embodiment of which is illustrated in Fig.9. Averaged estimate distribution vector of angle of 
signal arrival generator operates in the following way. 

[0121] During the operation by the control signal, the elements of the current vector of angle of signal arrival estimate 
20 distribution from the angle estimate distribution vector generator 20 are written to RAMI 35.1 . During the transmission 
to the input of estimate distribution vector of angle of signal arrival generator 20 by the control signal for the next vector, 
the value of the current vector of angle is rewritten from RAMI 35.1 to RAM2 35.2, and the value of the next vector of 
estimate distribution vector of angle of signal arrival generator are written to RAMI 35.1 . Each time, during the trans- 
mission to the input of the elements of the next vector of estimate distribution vector of angle of signal arrival generator 
25 20, by the control signal the analogous sequential rewrite of the elements of vector of angle of signal arrival estimate 
distribution from one RAM 35 to another. 

[0122] After the rewrite of the elements of vector of angle of signal arrival estimate distribution from one RAM 35 to 
another, the parallel read of the elements of vector of angle of signal arrival estimate distribution from all RAM 35 at 
the input of summing node 32 takes place, in which the summing up of all these vectors is accomplished. Combining 

30 results, divided by K=nM in the dividing node 33, are written in RAM 34 (n-number of vectors of angle of signal arrival 
estimate distribution that are used during the averaging, M-number of angle of arrival estimates that are used during 
the forming of vector of angle of signal arrival estimate distribution). From the output of RAM 34 the elements of the 
averaged vector of angle of signal arrival estimate distribution are transmitted from the output of averaged estimate 
distribution vector of angle of signal arrival generator 21 and to the averaged vector of angle of signal arrival estimate 

35 distribution analyzer 22. 

[0123] The embodiment of the averaged vector of angle of signal arrival estimate distribution is illustrated in Fig. 10, 
and operates in the following manner. 

[0124] The input elements of the averaged estimate distribution vector of angle of signal arrival analyzer 22 are 
written to RAM 36. Then these elements are read into the top element determiner 37, bottom element determiner 38, 

40 maximum element determiner 39, andcorrection values calculator 42. 

[0125] In the maximum element determiner 39, the maximum element of the averaged vector of angle of signal arrival 
estimate distribution that is chosen is transmitted to the top element determiner 37, to the bottom element determiner 
38, and to the corrective values calculator 42. In the top element determiner 37 of the averaged vector of angle of 
signal arrival estimate distribution, the top element is determined as the top boundary of the group of elements of the 

45 averaged vector of angle of signal arrival estimate distribution that exceeds the given threshold. For this group of 
elements that are above the maximum element, single threshold non-exceedings are permitted, as well as one group 
threshold non-exceeding from two orthree neighbor elements. In the bottom element determiner38, the bottom element 
of the averaged vector of angle of signal arrival estimate distribution is determined analogously. 
[0126] At the inputs of corrective values calculator 42, the values of the top, the bottom, arid the maximum elements 

so of vector of angle of signal arrival estimate distribution are transmitted. In the corrective values calculator 42, the sum 
of the elements of the averaged vector of angle of signal arrival estimate distribution that are below the bottom element 
is determined and the sum of the elements of the averaged vector of angle of signal arrival estimate distribution that 
are below the top element is also determined. The correction amendment for the bottom element that depends on the 
sum of the elements of the averaged vector of angle of signal arrival estimate distribution, which is located below the 

55 bottom element, is determined, as well as correction amendment for the top element that depends on the sum of the 
elements of the averaged vector of angle of signal arrival estimate distribution , which is located above the top element. 
The correction value for the bottom and the top elements is determined depending on the maximum element position. 
The correction for the top element and the correction value are transmitted to the top boundary estimator 40. The 
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correction amendment for the bottom element and the correction value are transmitted to node of the estimation of the 
bottom boundary 41 . 

[0127] In the bottom boundary estimator 41 , the adjusted estimate of the bottom boundary of the signal angular area 
is determined as the difference of the bottom element and the sum of the correction amendment for the bottom element 

5 and the corrective value. 

[0128] In the top boundary estimator 40, the adjusted estimate of the top boundary of the signal angular area is 
determined as the sum of the top element of the correction amendment for the top element and the correction value. 
[0129] The estimates of the top and bottom boundaries of the signal angular area from the output of the averaged 
vector of angle of signal arrival estimate distribution analyzer 22 are transmitted to the inputs of the antenna array 

10 weight coefficients in the reverse channel generator 6. 

The embodiment of the antenna array weight coefficients in the reverse channel generator 6 is presented in Fig. 11 . 
[0130] The antenna array weight coefficients in the reverse channel generator 6 will be described herein below. 
[0131] The adjusted estimates of the bottom and the top boundaries of the signal angular area are the output signals 
of the averaged vector of angle of signal arrival estimate distribution analyzer 22 and are transmitted to the input of of 

'5 the weight vector of antenna array in the forward channel generator 6, namely at the inputs of correlation matrix gen- 
erator 43 and estimate of average angle of signal arrival generator 44. Functional scheme of the weight vector of 
antenna array in the forward channel generator 6 may be realized on modern microprocessors of digital signal process- 
ing (DSP), such as a TMS 320Cxx, a Motorola 56xxx, an Intel, etc. 

[0132] In average angle of arrival estimate generator 44, from the estimates of the bottom and top boundaries of the 
20 signal angular area the estimate of average angje^of arrival is determined as a half-sum of the estimates of the bottom 
and top boundaries of the signal angular area Q-\,Q 2 .[require to amend] i.e. 



25 * 

[require to amend] and is transmitted to the input of the phase coefficients of the antenna array elements generator 

46. The phase coefficients of the antenna array elements are determined by the estimate of average angle of arrival, 
taking into account the antenna array geometry. For example, at N = 4 and in the numeration order of the equidistant 

30 antenna array elements as illustrated in Fig. 6, for example, the phase coefficients of the antenna array elements are 
equal, as shown in Equation 13. 

[0133] The calculated weight coefficients of the antenna array elements are transmitted to the first input of ratios of 
the antenna array elements amplitude coefficients generator 47 and to the output of the antenna array pattern weight 
coefficients in the forward channel generator 6. 

35 [0134] In correlation matrix generator 43, using the estimates of the bottom and the top boundaries of the signal 
angular area 6^02, the elements of the correlation matrix K are calculated in accordance with the Equation (14). 
[01 35] The elements of the correlation matrix are transmitted to the input of Cholesky transformation node 45, where, 
using the algorithm proposed in, for example, J. Golub, Ch. Van Loun. Matrix calculations. M.: Mir, 1999, p. 134, and 
P. Horn, Ch. Jonson. Matrix analysis. M.: Mir, 1 989, p. 1 41 , the bottom triangular matrix is determined, the elements 

40 of which are transmitted to the first input of ratios of the antenna array pattern element amplitude coefficients generator 

47. In this generator, the processing algorithm that is presented in Fig. 12 may be realized. 

[0136] Fig. 12 is a flowchart of the operation of ratios of amplitude coefficients of antenna array elements generator 
47. The proposed algorithm of ratios of the antenna array pattern element amplitude coefficients generator 47 includes 
the following order of operations. In step 1201 , x\i for n=1 ...N, G are input. In step 1202, \i (i.e. the ratio of the antenna 

45 array elements amplitude coefficients to amplitude coefficient of the antenna array element from which pilot signal is 
transmitted) is set to 1 . Using phase coefficients of the antenna array elements the elements of the bottom triangular 
matrix and given (x value, the ratio f{\i) of average powers of statistically non-coherent and statistically coherent sum- 
mands of info signal model that is received by the user is calculated in step 1203. The value of the small y (for example, 
y= 0.01 0.05) parameter is chosen in advance and compared with the value f{\i) in step 1204. If < y is true, then 

so the current value of is output at step 1206, and the process ends. Otherwise, the value of u. is decreased by 0.01 in 
step 1205 and the value of f(\i) function for different \i = 1; 0.99; 0.98,..., which is compared with the parameter y. The 
procedure is to be continued up to f(\i) < y condition full fulfillment. 

[0137] This signal is transmitted at the input of normalization coefficients generator 48 and at the first input of the 
antenna array elements amplitude coefficients generator 49. In normalization coefficients generator 48 the normaliza- 
55 tion coefficient k is determined based on the received value \i and from the number of the antenna array elements. 
The value of the normalizing coefficient k transmits to the second input of the antenna array elements amplitude co- 
efficients generator 49, where by the obtained value \i and the normalization coefficient Samplitude weight coefficients 
are determined by Equation 20. 
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[0138] Amplitude weight coefficients along with the phase coefficients are the output signals of the antenna array 
elements weight coefficients in the forward channel generator 6. 

[0139] The obtained amplitude and phase coefficients of the antenna array elements are used for the transmission 
of information signal to the user in the forward channel. 
5 [0140] Controller 14, may be realized on the modern microprocessors of digital signal processing (DSP), such as a 
TMS 320Cxx, a Motorola 56xxx, an Intel, etc. 

[0141] Search block 13 in the proposed device may be implemented as it is shown in Zhuravlev V.I. "Search and 
Synchronization in Broadband Systems", M., Radio and communications, 1986, p. 24. 

[0142] In Figs. 14, 15, and 16 the antenna patterns of the forward channel for different signal angular areas (built in 

10 accordance with the presented method) are presented. 

[0143] The second embodiment of a BS adaptive antenna array pattern forming consists of the following: 
[0144] For each user, the search of user signal is carried out by determining the time positions of path signals, the 
signal with the maximum power is chosen. Then, the estimate of average angle of signal arrival is periodically formed, 
and the complex correlation pilot signal responses of the antenna array elements are determined. For each of L different 

'5 directions 6;,/=1,/_ of the angular area the complex correlation pilot signal responses at the antenna array output are 
determined by adding the products of the complex correlation pilot signal responses of antenna array elements to 
corresponding complex coefficients of each direction. The modules of complex correlation pilot signal responses at 
the antenna array output for L different directions are determined. The combined correlation response of the pilot signal 
at the antenna array output is determined by summing the modules of complex correlation pilot signal responses at 

20 the antenna array output for L different directions, and the maximum correlation response is determined. 

[0145] The normalized combined complex correlation pilot signal responses at the antenna array output /.for different 
directions are determined by finding the ratios of complex correlation pilot signal responses at the antenna array output 
for L different directions to maximum combined correlation response. The complex weight coefficients of the antenna 
array elements in the reverse channel during the reception of the users' signal. 

25 [0146] For each of L different directions 6,-,;=1 ,L of the researched angular area the antenna array pattern values 
are determined in the reversed channel. The maximum value (from the formed values of antenna array pattern in the 
reverse channel) is determined. The normalized values of the antenna array pattern in the reverse channel for L different 
directions are determined by finding the ratio of values of antenna array pattern to the maximum value. 
[0147] For each from L different directions 0,-,/=1 ,L of the researched angular area, the decision function is determined 

30 by fulfilling the weighed combining of the normalized combined complex correlation pilot signal response at the antenna 
array output and normalized value of the antenna array pattern in the reversed channel. The direction of the decision 
function maximum is determined by generating the estimate of average angle of signal arrival. Considering the geometry 
of the antenna array, the phase coefficients of antenna array elements are determined using the formed estimate of 
average angle of signal arrival. The amplitude coefficients of the antenna array elements are set equal to each other, 

35 amplitude and phase coefficients of the antenna array elements are used to transmit the signal to the user. 

[0148] During the summing up of modules of complex correlation pilot signal responses at the output of the antenna 
array for L different directions the number of additives is to be permanent or to be chosen adaptively depending on the 
estimate of signal fading. 

[0149] In accordance with this algorithm, the antenna array pattern determination in the forward channel is carried 
40 out by the signal of the reverse channel. 

[0150] Smart antenna pattern determination in the forward channel will be described below. 

[0151] In the base station, from all of the detected user signal time paths, the maximum time path is chosen based 

on its power path signal. In the first stage, the maximum estimate of average angular path power signal arrival is set. 

In the second stage, the antenna pattern of adaptive antenna array in the forward channel is determined, the maximum 
45 of which is set in the direction of the estimate of average angular of signal arrival. Complex weight coefficients are 



55 where 6 is the estimate of average angular of signal arrival in the reverse channel. 

[0152] The algorithm of determination of the direction MS signal arrival G is based on weigh coefficients vector of the 
reverse channel usage as well as the pilot signal accumulation and consists of the following. 
[0153] For each of L different directions 6 h M,L of the researched angular area: 



determined by: 




•( 



22) 
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[01 54] /Wcomplex correlation pilot signal responses are determined at the output of the antenna array by the following: 
N 

^(#) = 2>„ (#H, k = \,M ....(23) 
«=1 

where u n ,n=1 . N represents complex correlation responses of a pilot signal at the output of the antenna array element 
10 correlators at a rate of J chips each, and 

a n { 6,)=exp[/7t(n - 1)cos6,], n=Tjj,\=TI. 

'5 [0155] Non-coherent accumulation of M modules of complex correlation responses are determined by the following: 



M 



Z(fl) = £1^(0,)! (24 



[0156] During the summing of the modules of the complex correlation pilot signal responses at the output of the 
25 antenna array the number of additives is set, to be permanent or is chosen adaptively depending on signal fading 
frequency, in such a way that the full duration of non-coherent accumulation is determined over several fading periods. 
Otherwise, due to fade-out of useful signal, the error in the estimate of angle of arrival is possible. 
[0157] The value obtained from Equation 24 is normalized yielding: 



Z(6.) = Z{6. ) /Z max , Z max = max Z(0. ) 

..(25) 



[0158] The discrete values of the antenna array pattern in the reverse channel are formed by 
40 F(e,.)=|w^a(e,.)| (26) 

where w up is a vector of adaptive antenna array weight coefficients in the reverse channel that is obtained taking into 
account the presence of powerful corresponding interferences;, {-) H is the signal reception operation of Hermitian con- 
jugation, and a n (6/) represents the vector of complex coefficients for the direction 0,-. 
45 [0159] The value obtained in Equation 26 is normalized yielding: 

H0 t ) = F(6 i )/F max , F m = maxF(6?. ) 

(27) 



[0160] The decision function is formed as the weighted sum of Equations (25) and (27) 
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R(0.) = Z(6.) + aF(0.) 

28) 



where a is a weight coefficient. ^ 

[0161] The desired estimate 6 of average angular of MS signal arrival is determined by the position of decision 
function maximum in Equation (28), as given by: 



15 6 = argmax J R(# ) 

e. 

(29) 

20 

[0162] For the realization of such a method the second embodiment that is illustrated in Fig. 13 is used. 
[0163] As shown in Fig. 13, the proposed device contains W correlators 2.1 - 2.W, L decision function of the direction 
calculators 7.1 - 7.L, the first inputs of which are the inputs of the correlation responses of pilot signal of the antenna 
array elements and are connected to the outputs of the corresponding correlators 2.1 - 2. W, a search block 1 3, a con- 

25 trailer 1 4, antenna array weight coefficients in the reverse channel generator 5, a first normalization block 1 5, a second 
combiner 16, angle of signal arrival estimator 19, antenna array weight coefficients in the forward channel generator 
6, and also scaling block 17 and second normalization block 18. The first inputs of correlators 2.1 - 2. Ware the input 
signals and are connected to the device inputs. The second inputs of correlators 2.1 - 2. Ware reference signals and 
are connected to the reference output of reference signal generator 1. The input of reference signal generator 1 is 

30 connected to the output of controller 1 4 that provides the synchronous functioning of the device. The first search block 
13 is connected to the input of the device, the second input of search block 13 is connected to the output of controller 
14, and the output of search block 13 outputs the search decision function and is connected to the input of controller 
14. Each decision function direction calculator 7.1 - 7.L contains W-1 multipliers 8.2 - 8.W, first combiner 9. module 
calculator 10, complex direction coefficients 11 , discrete values of the antenna array pattern in the reverse channel 

35 calculator 12, and reset combiner 23. First inputs of multipliers 8.2 - 8. Wand first input of first combiner 9 are connected 
to outputs of correlators 2.1 - 2.W, outputs of multipliers 8.2 - 8. Ware connected to the inputs of combiner 9, starting 
from the second and up to W. The output of combiner 9 is the complex correlation response of direction pilot signal at 
the output of the antenna array and is connected to the input of module calculator 1 0. The output of module calculator 
1 0 is the module of direction pilot signal complex correlation response at the output of the antenna array and is con- 

40 nected to the first input of reset combiner 23, the second input of the reset combiner 23 which is a reset signal from 
controller 14. The output of reset controller 23 is the pilot signal combined correlation response at the output of the 
antenna array and the first output of each direction decision function calculation block 7.1 - 7.L, and is connected to 
the corresponding input of the first normalization 15. 

[01 64] The first input of discrete values of the antenna array pattern in the reverse channel calculator 1 2 is the second 
45 input of each block of calculation of decision function of direction 7.1 - 7.L and is connected to the output of weight 
vector of antenna array in the reverse channel generator 5 generating at its output weight coefficients of antenna array 
elements in the reverse channel. Signal inputs of weight vector of the antenna array in the reverse channel generator 
5 are connected to the input of the device. The second input of discrete values of the antenna array pattern in the 
reverse channel generator 1 2 and second inputs of multipliers 8.2 - 8. Ware connected to the output of complex direction 
so coefficients 11 which outputs the complex coefficients for the given direction. 

[0165] The output of discrete values of the antenna array pattern in the reverse channel calculator 12, which is the 
second output of decision function of direction calculators 7.1 - 7.L, and outputs values of antenna array pattern in the 
reverse channel, is connected to the corresponding input of second normalization block 18. 
[0166] The output of first normalization block 15, which outputs normalized modules of decision function of all L 
55 directions, is connected to the first input of second combiner 16. The output of second normalization block 1 8 outputs 
the normalized values of the antenna array pattern in the reverse channel of all L directions and is connected to the 
input of scaling block 1 7. The output of scaling block 1 7 outputs the weighted normalized values of the antenna array 
pattern in the reverse channel for L directions and is connected to the second input of second combiner 1 6. The output 
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of second combiner 1 6 is the values of decision function for L directions and is connected to the input of angle of signal 
arrival estimator 1 9, the output of which is the estimate of the average angle of signal arrival and is connected to the 
input of weight coefficients of antenna array in the forward channel generator 6. The output of weight coefficients of 
antenna array in the forward channel generator 6 is the output of amplitude and phase coefficients of antenna array 
5 elements. 

[0167] The complex multipath signal supplied from outputs A/of antenna array elements is fed to first (signal) inputs 
of correlators 2.1 -2.N and outputs of weight coefficients in the reverse channel generator 5. 

[0168] At the same time the complex multipath signal supplied from the first antenna array element is fed to the input 
of search block 13. Search block 13 generates the decision function of path signal search in discrete time positions. 

10 This information of search block 13 is sent to controller 14, which compares the obtained values of the decision function 
with the threshold and determines time positions of path signals by determining which values exceed the threshold. In 
controller 14 the obtained values of the decision function for detected path signals are compared between each other, 
and time position of the path signal with the maximum value of the decision function is determined. 
[0169] From the control signal supplied from the output of controller 14, the reference signal corresponding to the 

'5 path signal with the maximum power is fed from the output of reference signal generator 1 , and to second inputs of 
correlators 2.1 -2. N. 

[0170] In correlators 2.1 -2. A/complex correlation responses of the pilot signal of antenna array elements u n .n=T~N 
are generated on time intervals of Jchip lengths. 

[0171] The correlation responses of the pilot signal of antenna array elements are fed to first inputs of L decision 
20 function of direction calculators 7.1 -7. L, namely to the first input of combiner 9, and to first inputs of corresponding 
(complex) multipliers 8. 2-8. N. The number of /.blocks of calculation of decision function 7.1-7./. is equal to the number 
of considered directions of the researched angular area. 

[0172] In weight vector of in the reverse channel generator 5, the complex weight coefficients of adaptive antenna 
array elements in the reverse channel are generated during reception of the subscriber signal according to one of 

25 algorithms proposed, for example, in R. A. Monzingo, T.U. Miler. Adaptive antenna arrays. /M.: Radio and communi- 
cation, 1986, p. 77-90. These coefficients are fed to second inputs of decision function of direction calculators 7.1 -7. L, 
and namely to first inputs of discrete values of antenna array pattern in the reverse channel calculators 12. 
[0173] Complex direction coefficients 9,- 11 contains complex coefficients a„(9;),n=1 ,N for the ;'-th direction, M,L 
These coefficients are calculated, for example, according to the algorithm proposed in Joseph C, Liberti, Jr., Bellcore, 

30 and Theodore S. Rappaport, "Smart Antennas for Wireless Communications" Prentice Hall PRT. 1 999, p. 86-88. Com- 
plex direction coefficients a n (fl / ),n=1 , N are fed to second inputs of corresponding (complex) multipliers 8.2-8.N and to 
second inputs of discrete values of antenna array pattern in the reverse channel calculator 12. 
[0174] In this case according to Joseph C, Liberti, Jr. Bellcore Theodores. Rappaport. Smart Antennas for Wireless 
Communications. Prentice Hall PRT, 1999, pp.. 86-88, complex coefficient a 1 (6j)= 1 .therefore the number of multipliers 

35 used in block of calculation of decision function of direction 7 is N-1 . 

[0175] In each multiplier 8.2-8.W corresponding complex correlation responses of the pilot signal of antenna array 
elements are multiplied by complex coefficients a n (9,),n=1 ,N of each direction. 

[0176] Output signals of multipliers 8. 2-8. N and complex correlation responses of the pilot signal of the first antenna 
array element supplied from the output of first correlator 2.1 are fed to inputs of combiner 9 where they are combined. 
40 A signal supplied from the output of combiner 9 corresponds to the complex correlation response of the pilot signal at 
the output of the antenna array for 9,- direction. 

[0177] This signal is fed to the input of module calculator 10 where the square root of the sum of squares of the real 
and imaginary part of the signal is calculated. The output signal of module calculator 10 is equal to the module of 
complex correlation response of the pilot signal at the output of antenna array for 9,- direction. This signal is supplied 
45 from the output of module calculator 1 0 to the first input of reset combiner 23, to the second input of which the control 
reset signal is supplied from controller 14. 

[0178] From the control reset signal in reset combiner 23 the non-coherent accumulation (combining) of M modules 
of complex correlation responses of the pilot signal at the output of the antenna array for 9,- direction is performed. 
[0179] The number of M noncoherent components is set either constant or selected adaptively depending in the 
so signal fading frequency so that the full duration of the non-coherent accumulation is determined for several fading 
periods. 

[0180] A signal supplied from the output of reset combiner 23 of each decision function of direction calculator 7.1-7./. 
is the combined correlation response of the pilot signal at the output of the antenna array Z(9,) of G,- direction, and is 
fed to the corresponding to input of normalization block 15. In normalization block 15 for L different directions the 
55 maximum combined correlation response of the pilot signal is determined at the output of antenna array by comparing 
the combined correlation responses of the pilot signal at the output of antenna array Z(Qj) of different directions, and 
the normalized combined correlation responses of the pilot signal at the output of the antenna array are generated for 
L different directions. The normalization is performed by determining ratios of combined correlation responses of the 



22 



EP 1 335 504 A2 



pilot signal at the output of antenna array for L different directions, and the maximum combined correlation response. 
The obtained normalized signals for L different directions are fed to first inputs of combiner 1 6. 
[01 81 ] In discrete values of antenna array pattern in the reverse channel calculator 1 2 for each of L different directions 
e,-,/=i7I of the researched angular area, the values of the antenna array pattern in the reverse channel are generated 
5 according, " Smart Antennas for Wireless Communications", as indicated above, and which are transmitted to inputs 
of normalization block 18. 

[0182] In normalization block 1 8 for L different directions the maximum value of the antenna array pattern in the 
reverse channel is determined by comparing values of the antenna array pattern in the reverse channel of different 
directions with each other, and normalized values of the antenna array pattern in the reverse channel are generated 

10 for L different directions. The normalization is performed by determining the ratio of values of the antenna array pattern 
in the reverse channel for L different directions to the maximum value. The obtained normalized values of the antenna 
array pattern in the reverse channel for L different directions are fed to the input of scaling block 17. Scaling block 17 
generates the weighted values of the normalized antenna array pattern in the reverse channel for L different directions 
by multiplying values of the normalized antenna array pattern by a weight coefficient that is fed to the second input of 

'5 combiner 16. The decision function is generated at the output of combiner 16 for L different directions Q h M ,L of the 
researched angular area performing the combining of normalized combined correlation responses of the pilot signal 
at the output of antenna array and weighted values of the antenna array pattern in the reverse channel. The signal of 
the decision function is sent to angle of signal arrival estimator 1 9, in which the maximum value of the decision function 
is determined by comparing values of the decision function for L different directions 9,-,/=1 . L of the researched angular 

20 area to each other. The searched estimate 6 of the average angle of signal arrival in the reverse channel is determined 
by the position of direction of the decision function maximum. 

[0183] Estimate 6 of the average angle of signal arrival in the reverse channel is fed to the input of weight vector of 
the antenna array in the toward channel generator 6, in which , for example, according to the algorithm discussed above, 
phase coefficients of antenna array elements are determined using the generated estimate of the average angle of 
25 arrival of the signal taking into account the geometry of the antenna array. Amplitude coefficients of antenna array 
elements are set equal to each other. Finally the complex weight coefficient vector of the antenna array in the forward 
channel, for example, for the half-wave equidistant antenna array is determined as follows : 

30 w={exp[/7i(n-1)cos9]},n=1,N 

where 6 is an estimate of the average angle of signal arrival in the reverse channel. 

[0184] The obtained complex weight coefficients of antenna array elements are utilized to transmit the signal to the 
subscriber in the forward channel. 
35 [0185] Although the preferred embodiments of the present invention have been disclosed for illustrative purposes, 
those skilled in the art will appreciate that various modifications, additions and substitutions are possible, without de- 
parting from the scope and spirit of the invention as disclosed in the accompanying claims. 



40 Claims 

1. A method for forming a forward channel pattern in a base station of a communication system equipped with an 
antenna array, comprising the steps of: 

45 generating complex correlation responses to a signal received by the antenna array in association with L 

different directions, respectively; 

calculating discrete values of an antenna pattern in a reverse channel in association with the L different direc- 
tions, respectively; 

combining the generated complex correlation responses with the discrete values of the antenna pattern as- 
sociated therewith; and 

generating weight vectors of the antenna array in a forward channel. 

55 

2. The method of claim 1 , wherein the received signal is a pilot signal. 

3. The method of claim 1 , wherein the step of generating the complex correlation responses comprises the steps of: 
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generating complex correlation pilot signal responses to the pilot signal received through one of elements of 
the antenna array; 

multiplying the generated pilot signal responses by complex direction coefficients predetermined for the an- 
5 tenna array elements in association with the L different directions, respectively; and 

combining the results of the multiplication, thereby generating the complex correlation responses respectively 
associated with the L different directions. 

10 4. The method of claim 3, further comprising the step of non-coherently accumulating the complex correlation re- 
sponse associated with each of the L different directions by a predetermined number. 

5. The method of claim 3, further comprising the step of normalizing the complex correlation response associated 
with each of the L different directions. 

15 

6. The method of claim 1 , wherein the step of calculating the discrete values of the antenna pattern comprises the 
steps of: 

generating complex weight coefficients for elements of the antenna array in the reverse channel; and 

20 

calculating the discrete values of the antenna pattern, based on the generated complex weight coefficients 
and complex direction coefficients respectively predetermined for the antenna array elements, in association 
with the L different directions, respectively. 

25 7. The method of claim 6, further comprising the steps of: 

normalizing the discrete values of the antenna pattern respectively associated with the L different directions; 
and 

30 scaling the normalized discrete values of the antenna pattern. 

8. The method of claim 1 , wherein the step of generating the weight vectors comprises the steps of: 

combining the generated complex correlation responses with the discrete values of the antenna pattern as- 
35 sociated therewith, thereby generating decision functions in association with the L different directions, respec- 

tively; 

estimating, in association with the L different directions, angles of signal arrival at each of which an associated 
one of the generated decision function has a maximum value; and 

40 

determining amplitude and phase coefficients of elements of the antenna array, based on the estimated angles 
of signal arrival, respectively. 

9. The method of claim 8, further comprising the step of estimating respective averages of the estimated signal arrival 
45 angles so that the average angles are used for the determination of the amplitude and phase coefficients. 

1 0. The method of claim 9, wherein the step of determining the amplitude and phase coefficients comprises the steps of: 

estimating top and bottom boundaries of angle signal areas for respective averaged estimate distribution vec- 
so tors of the estimated signal arrival angles, thereby estimating the average signal arrival angles; 

determining the phase coefficients based on the estimated average signal arrival angles, respectively, while 
taking into consideration a geometry of the antenna array; 

55 forming a correlation matrix of the antenna array elements based on the estimated top and bottom boundaries 

of the angle signal areas; 

obtaining a bottom triangular matrix from the formed correlation matrix; and 
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determining the amplitude coefficients of the antenna array elements based on the obtained bottom triangular 
matrix and the determined phase coefficients. 

1 1 . The method of claim 1 0, wherein the ratio of the amplitude coefficient of the antenna array element transmitting 
5 the pilot signal to the amplitude coefficient of each of the remaining antenna array elements is 1 : ,u, where \i is a 

maximum value of an average power ratio between coherent and non-coherent components of the received signal, 
the value being not more than a predetermined value. 

12. The method of claim 10, further comprising the step of compensating for the top and bottom boundaries of the 
10 angle signal areas. 

13. An apparatus for forming a forward channel pattern in a base station of a communication system equipped with 
an antenna array, comprising: 

'5 a calculation block for generating complex correlation responses to a signal received by the antenna array in 

association with L different directions, respectively, and calculating discrete values of the antenna pattern in 
a reverse channel; 

a combiner for combining the generated complex correlation responses with the discrete values of the antenna 
20 pattern associated therewith, thereby generating decision functions, respectively; and 

a weight vector generator for generating weight vectors of the antenna array in a forward channel, based on 
the generated decision functions, respectively. 

25 14. The apparatus of claim 13, wherein the received signal is a pilot signal. 

15. The apparatus of claim 14, wherein the calculation block comprises: 

multipliers for multiplying complex correlation pilot signal responses to the pilot signal received through one 
30 of elements of the antenna array by complex direction coefficients predetermined for the antenna array ele- 

ments, in association with the L different directions, respectively; 

a combiner for combining the results of the multiplication, thereby generating the complex correlation respons- 
es respectively associated with the L different directions; and 

a block for receiving respective complex weight coefficients for the antenna array elements in the reverse 
channel and complex direction coefficients respectively predetermined for the antenna array elements, in as- 
sociation with the L different directions, thereby calculating the discrete values of an antenna pattern, respec- 
tively. 

40 

16. The apparatus of claim 15, further comprising: 

correlators for generating the complex correlation pilot signal responses to the received pilot signal; and 
45 a block for generating the complex weight coefficients for the antenna array elements in the reverse channel. 

17. The apparatus of claim 15, further comprising: 

a reset combiner for resetting an output of the complex correlation response generating combiner in order to 
so non-coherently accumulate the complex correlation response associated with each of the L different directions 

by a predetermined number. 

18. The apparatus of claim 16, further comprising: 

55 a normalization block for normalizing the complex correlation response associated with each of the L different 

directions. 

19. The apparatus of claim 16, further comprising: 
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a normalization block for normalizing the discrete values of the antenna pattern respectively associated with 
the L different directions; and 

a scaling block for scaling the normalized discrete values of the antenna pattern. 

5 

20. The apparatus of claim 13, wherein the weight vector generator determines amplitude and phase coefficients of 
elements of the antenna array, based on angles of signal arrival at each of which an associated one of the generated 
decision function has a maximum value, in association with the L different directions, respectively. 

10 21 . The apparatus of claim 20, further comprising: 

a blockfor estimating, in association with the L different directions, the angles of signal arrival at each of which 
an associated one of the generated decision function has a maximum value, respectively; and 
a block for estimating respective averages of the estimated signal arrival angles so that the average angles 
'5 are used for the determination of the amplitude and phase coefficients. 

22. The apparatus of claim 21 , wherein the average signal arrival angle estimating block performs the estimation of 
the average signal arrival angles by estimating top and bottom boundaries of angle signal areas for respective 
averaged estimate distribution vectors of the estimated signal arrival angles, respectively. 

20 

23. The apparatus of claim 22, wherein the weight vector generator performs operations of: 

determining the phase coefficients based on the estimated average signal arrival angles, respectively, while 
taking into consideration a geometry of the antenna array: 

25 

forming a correlation matrix of the antenna array elements based on the estimated top and bottom boundaries 
of the angle signal areas; 

obtaining a bottom triangular matrix from the formed correlation matrix; and 

determining the amplitude coefficients of the antenna array elements based on the obtained bottom triangular 
matrix and the determined phase coefficients. 

24. The apparatus of claim 23, wherein the ratio of the amplitude coefficient of the antenna array element transmitting 
35 the pilot signal to the amplitude coefficient of each of the remaining antenna array elements is 1 : ,u, where \i is a 

maximum value of an average power ratio between coherent and non-coherent components of the received signal, 
the value being not more than a predetermined value. 

25. The apparatus of claim 23, wherein the top and bottom boundaries of the angle signal areas are compensated for. 

40 



45 



55 



26 



EP 1 335 504 A2 



FAST 
HADAMARD 
TRANSFORMER 



MATRIX 
MULTIPLIER 

AND 
ANALYZER 



WEIGHT 
VECTOR 

OF REVERSE 
CHANNEL 

GENERATOR 



CURRENT 
WEIGHT VECTOR 
OF REVERSE 
CHANNEL 



_^ CORRELATOR — ». 



FAST 
HADAMARD 
TRANSFORMER 



CURRENT 
WEIGHT VECTOR OF 
FORWARD CHANNEL 



WEIGHT VECTOR 
OF FORWARD 
CHANNEL GENERATOR 



Fig. 1. (PRIOR ART) 



s(t) 



w } exp(jy/j) 



s(t) 



w 2 exp(jy/2) 



s(t) 



w N exp(jy/ N ) 
Fig.2 




27 



EP 1 335 504 A2 




Fig.4 



28 



EP 1 335 504 A2 



Corrected estimate of bottom 
boundary 






n 


1 1 1 1 1 1 1 






ii . 








































n 
II 






II 






















II 

H 






! 
















Angle 


ntef 


sren 


- ! 






















area 






























\ 














Angie signal area 








lI.,, 


























II 




,,..1 


1 


t 


imlii 


Li 











0 15 30 45 60 75 .90. 105 120 135 150 165 180 



Fig.5. 



Information signal is transmitted to all 
elements 

A 



T 



2 13 4 

f 

element transmitting pilot 
signal 

Fig.6. 



29 



EP 1 335 504 A2 





EP 1 335 504 A2 



THRESHOLD. 
COMPARISON 
NODE 



THRESHOLD 
COMPARISON 
NODE 
24.2 



THRESHOLD 
COMPARISON 
NODE 
24.3 



ELEMENT 
"OR" 
26.2 



ELEMENT 
"OR"" 
26.3 



MULTIPLEXER 



THRESHOLD 
COMPARISON 
NODE 
24.L 



ELEMENT 
"NO" 
25.L 



COUNTER 
27.L 




Fig. 8 



31 



EP 1 335 504 A2 



DIVISION 
NODE 
BY K 33 



BLOCK 
22 




SIGNAL FROM CONTROLLER 14 



Fig.9. 



RAM 



TOP 
ELEMENT 
DETEMINER 



BOTTOM 
ELEMENT 
DETEMINER 



MAXIMUM 
ELEMENT 
DETEMINER 



TOP 
BOUNDARY 
ESTIMATOR 



BOTTOM 
BOUNDARY 
ESTIMATOR 



CORRELATED 

VALUES 
CALCULATOR 



Fig. 10 



EP 1 335 504 A2 



CORRELATION 

MATRIX 
GENERATOR 



CHOLESKY 
TRANSFORMATION 
NODE 



ESTIMATE OF 
AVERAGE 
ANGLE OF 
SIGNAL 
ARRIVAL 
GENERATOR 
44 



PHASE 
COEFFICIENTS 
OF ANTENNA 

ARRAY 
ELEMENTS 
GENERATOR 

46 



RATIOS OF 
AMPLITUDE 
COEFFICIENTS OF 
ANTENNA ARRAY 
ELEMENTS 
GENERATOR 
47 



NORMALIZATION 
COEFFCIENTS 
GENERATOR 



AMPLITUDE 
COEFFI CENTS 
OF ANTENNA 

ARRAY 
ELEMENTS 
GENERATOR 



55 



Fig. 11. 



EP 1 335 504 A2 




Fig. 12 



34 



EP 1 335 504 A2 



m 



«3 



939 



> <r rH 



EP 1 335 504 A2 




Fig.14. 



EP 1 335 504 A2 




EP 1 335 504 A2 




Fig. 16 



Europaisches Patentamt 
^011 European Patent Office 

Office europeen des brevets 



(11) 



EP 1 513 356 A2 



(12) 



(43) Date of publication: 

09.03.2005 Bulletin 2005/10 



EUROPEAN PATENT APPLICATION 

(51) mt ci 7; H04Q7/22 



(21) Application number: 04255309.9 

(22) Date of filing: 02.09.2004 



(84) Designated Contracting States: 

AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR 
HU IE IT LI LU MC NL PL PT RO SE SI SK TR 

Designated Extension States: 
AL HR LT LV MK 

(30) Priority: 02.09.2003 JP 2003309660 

(71) Applicant: Sony Ericsson Mobile 
Communications Japan, Inc. 
Tokyo (JP) 



(72) Inventor: Itoh, Katsutoshi, 
c/o Sony Ericsson Mobile 
Minato-ku Tokyo (JP) 

(74) Representative: Turner, James Arthur et al 
D Young & Co 
120 Holborn 
London EC1N 2DY (GB) 



(54) Radio communication system and radio communication device 



(57) In the mobile terminal, the reception quality es- 
timating unit measures a reception quality, and at least 
one of the data buffer monitoring unit and the transmis- 
sion power monitoring unit measures a data transmis- 
sion capability. Based on the measured reception qual- 
ity and data transmission capability, the terminal deter- 
mines a transmission mode to be used, and reports it to 
the base station. The base station determines the trans- 
mission mode to be practically used in accordance with 



the reported transmission mode, and notifies it to the 
mobile terminal. The base station transmits data accord- 
ing to the determined transmission mode, and the mo- 
bile terminal receives data according to the notified 
transmission mode. Thereby, the radio communication 
system determines the transmission mode in consider- 
ation for not only the reception quality, but also the de- 
ficiency in the data transmission capability of the termi- 
nal. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a radio com- 
munication system and a radio communication device. 
[0002] The adaptive modulation & coding ratio com- 
munication system has been developed which varies 
the coding ratio of an error correction code and the mod- 
ulation system (multi-valued modulation factor) in ac- 
cordance with the quality of a propagation path. The sys- 
tem provides a user having a good quality of a propa- 
gation path with a high-speed data communication while 
sacrificing the noise durability, and provides a user hav- 
ing a poor quality of a propagation path with a low-speed 
data communication while taking full account of the 
noise durability. 

[0003] The communication system using such adap- 
tive modulation has been introduced in the radio com- 
munication system. As an example, the EDGE (En- 
hanced Data GSM Environment), CDMA 2000, HDR 
(High Data Rate) system and so forth can be quoted. 
Also in the W-CDMA (Wideband Code Division Multiple 
Access) is additionally adapted the same system (HSD- 
PA: High Speed Downlink Packet Access). This system 
implements the adaptive modulation & coding ratio ac- 
cording to the basic procedure as follows. 

1 . a terminal measures the reception quality of a sig- 
nal transmitted from a base station, 

2. the terminal notifies the base station of the mod- 
ulation system & coding ratio (hereunder, referred 
to as 'mode request message') that is regarded as 
the optimum from the measurement result of the re- 
ception quality, 

3. based on the mode request message transmitted 
from the terminal and the state of the resources at 
the base station, the base station determines the 
modulation system & coding ratio (generically 
called transmission mode) that is allocated in prac- 
tice, and transmits the parameters (transmission 
parameters) of the determined transmission mode 
to the terminal, 

4. the base station transmits user data based on the 
determined transmission parameters, 

5. the terminal receives the transmission parame- 
ters, and carries out the data reception processing 
based on the transmission parameters, and 

6. when detecting errors in the reception data, the 
terminal replies a retransmission request to the 
base station, and when receiving data correctly, the 
terminal replies a new data transmission request to 
the base station. 

7. the system periodically repeats the above steps 
1 through 6. 



[0004] Fig. 10 and Fig. 11 illustrate this processing 
procedure. Fig. 10 illustrates the relation between the 
down control channel that notifies the terminal of the 
transmission parameters relating to the down data 
5 transmission from the base station, the down data chan- 
nel that transmits the user data from the base station, 
and the up control channel that transmits the transmis- 
sion parameter request from the terminal. This drawing 
shows an example in which the above steps 1 through 
io 6 are carried out within a frame cycle. Fig. 11 illustrates 
the signal transmission & reception sequence between 
the terminal and the base station using the above chan- 
nels, which corresponds to Fig. 10. 
[0005] The base station varies the data transmission 
15 rate in accordance with the reception state (reception 
quality) of the userterminal during transmitting the down 
data, and transmits the data to the user terminal more 
efficiently. Further, taking full account of the system ef- 
ficiency, the base station allocates a predetermined ra- 
20 dio resource for the data transmission to the user termi- 
nal having a comparably good reception quality against 
the long-term average reception quality. 
[0006] However in general data transmissions, it is 
necessary to transmit data from the terminal to the base 
25 station as a reply for the data that the user received, 
other than the data transmitted from the base station to 
the terminal. Although the reception quality is good at 
the terminal, when there are deficiencies in the data 
transmission capability, resulting from an insufficiency 
30 of the up transmission power and a quality degradation 
of the up link and so forth, there can be a case that the 
radio resource for the data transmission allocated to the 
terminal becomes useless unavoidably. Therefore, it is 
desirable that the base station carries out the down data 
35 transmission in consideration for the current data trans- 
mission capability of the terminal. 
[0007] The present invention has been made in view 
of these circumstances, and embodiments of the inven- 
tion provide a radio communication system and a radio 
40 communication device capable of determining a trans- 
mission mode in consideration for not only the reception 
quality of the terminal but also the deficiency in the data 
transmission capability thereof. 
[0008] Various respective aspects and features of the 
45 invention are defined in the appended claims. Features 
from the dependent claims may be combined with fea- 
tures of the independent claims as appropriate and not 
merely as explicitly set out in the claims. 
[0009] Embodiments of the invention can perform da- 
50 ta transmissions while varying the transmission mode 
composed of a modulation system and a coding ratio 
and so forth. 

[0010] According to one aspect of the invention, the 
radio communication system includes a first radio com- 
55 munication device and a second radio communication 
device that mutually perform radio communications. 
The radio communication system varies the transmis- 
sion mode according to the conditions at least in the data 
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transmission from the first radio communication device 
to the second radio communication device. The second 
radio communication device measures a reception qual- 
ity as well as a data transmission capability. Based on 
the measured reception quality and data transmission 
capability, either one of the first and second radio com- 
munication devices determines a transmission mode. 
The first radio communication device performs a data 
transmission to the second radio communication device 
according to the determined transmission mode. 
[0011] As a concrete manner of the transmission 
mode that either one of the first and second radio com- 
munication devices determines, the following three can 
be quoted. (1) The second device determines a trans- 
mission mode primarily, and based on this, the first de- 
vice determines a transmission mode finally. (2) The first 
device adopts the transmission mode as it is, that the 
second device determined. (3) The second device pro- 
vides the first with necessary information to judge, and 
the first device determines the transmission mode. 
[0012] This radio communication system determines 
a transmission mode in consideration for not only the 
reception quality of the second radio communication de- 
vice but also the data transmission capability thereof. 
Therefore, if the reception quality is comparably good, 
but if the data transmission capability is lowered, taking 
this point into consideration, the system determines, for 
example, a transmission mode whereby the allocation 
of the radio resource for the data transmission is restrict- 
ed. 

[001 3] The data transmission capability is determined 
on the basis of at least one of the transmission power 
of the second device and the data quantity of a trans- 
mission data buffer of the second device. 
[0014] For example, if the transmission power is the 
maximum, the system judges that the desired data can- 
not reach the base station; and even if the reception 
quality is comparably good, the system determines a 
transmission mode whereby the allocation of the radio 
resource for the data transmission is restricted. 
[0015] Or, ifthedataquantityofthetransmissiondata 
buffer is sufficient, the system judges that the data trans- 
mission is not smoothly carried out; and at the moment 
that the buffer quantity exceeds a constant quantity, the 
system determines a transmission mode whereby the 
allocation of the radio resource for the data transmission 
is restricted. Such variations of the transmission mode 
can be set to plural steps according to the data quantity 
of the transmission data buffer. 
[001 6] The transmission mode is stipulated by at least 
one of the modulation system and the coding ratio. 
[0017] According to another aspect of the invention, 
the radio communication receives data transmissions 
based on the transmission mode varied in accordance 
with conditions by the other radio communication de- 
vice. The radio communication device includes a recep- 
tion quality measuring means that measures a reception 
quality, a data transmission capability measuring means 



that measures a data transmission capability, a means 
that determines a transmission mode on the basis of the 
measured reception quality and data transmission ca- 
pability, a means that transmits the determined trans- 

5 mission mode to one other radio communication device, 
a means that receives the information on a transmission 
mode for use from the other radio communication de- 
vice, and a means that receives the data from the other 
radio communication device according to a transmis- 

io sion mode designated by the information on the re- 
ceived transmission mode. 

[0018] In this radio communication device, the recep- 
tion quality measuring means measures a reception 
quality, and the data transmission capability measuring 

15 means measures a data transmission capability. On the 
basis of the measured reception quality and data trans- 
mission capability, the radio communication device de- 
termines a transmission mode. And, the radio commu- 
nication device transmits the transmission mode thus 

20 determined to the other radio communication device. 
Receiving the information on the transmission mode 
from the other radio communication device, the radio 
communication device receives the data from the other 
radio communication device according to the transmis- 

25 sion mode designated by the information on the re- 
ceived transmission mode. 

[0019] According to another aspect of the invention, 
the radio communication device receives data transmis- 
sions based on the transmission mode varied in accord- 

30 ance with conditions by the other radio communication 
device. The radio communication device includes a re- 
ception quality measuring means that measures a re- 
ception quality, a data transmission capability measur- 
ing means that measures a data transmission capability, 

35 a means that transmits the information on the measured 
data transmission capability and reception quality to one 
other radio communication device, a means that re- 
ceives the information on a transmission mode that the 
other radio communication device determined on the 

40 basis of the information on the measured data transmis- 
sion capability and reception quality, and a means that 
receives the data from the other radio communication 
device according to a transmission mode designated by 
the information on the received transmission mode. 

45 [0020] In this radio communication device, the recep- 
tion quality measuring means measures a reception 
quality, and the data transmission capability measuring 
means measures a data transmission capability. The ra- 
dio communication device transmits the information on 

50 the measured data transmission capability and recep- 
tion quality to the other radio communication device. Re- 
ceiving the information on the transmission mode that 
the other radio communication device determined on 
the basis of the information on the measured data trans- 

55 mission capability and reception quality, the radio com- 
munication device receives the data from the other radio 
communication device according to the transmission 
mode designated by the information on the received 
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transmission mode. 

[0021] In the above radio communication device, the 
information on the measured data transmission capabil- 
ity and reception quality may be transmitted as individ- 
ual and separate information, or the information may be 
transmitted as one piece of information that the recep- 
tion quality is corrected by the data transmission capa- 
bility. 

[0022] In the radio communication device that meas- 
ures the data quantity of the transmission data buffer, a 
transmission mode corresponding to a lower reception 
quality is selected as the data quantity of the transmis- 
sion data buffer approximates to a predetermined mem- 
ory quantity. 

[0023] Further in a concrete embodiment of this in- 
vention, in which the radio communication system var- 
ies the modulation and coding in accordance with the 
reception quality of the terminal, the terminal device 
measures the instantaneous transmission power of the 
terminal. And, when the transmission power becomes 
the maximum, the system selects the transmission 
mode according to the lowest reception quality (for ex- 
ample, OOR, mentioned later), regardless of the condi- 
tions of the terminal reception quality. In such condi- 
tions, the system prevents the allocation of the radio re- 
sources by the base station. 

[0024] In another embodiment, in which the radio 
communication system varies the modulation and cod- 
ing according to the reception quality of the terminal, the 
terminal device measures a transmission data buffer 
quantity. The system adjusts the reception quality or the 
transmission mode to be reported in accordance with 
the buffer quantity, and prevents the allocation of the ra- 
dio resources by the base station under the conditions 
where the data transmissions are not smoothly carried 
out. The adjustment of the transmission mode in this 
case is carried out in accordance with the transmission 
data buffer quantity. As the data quantity approximates 
to a predetermined memory quantity, the system selects 
a transmission mode corresponding to a lower reception 
quality than the actual reception quality. 
[0025] The system according to this invention deter- 
mines the transmission mode in consideration for the 
information on the reception quality as well as the trans- 
mission capability. Accordingly, the system will save a 
uselessly excessive allocation of the radio resources for 
data transmissions, thus achieving an efficient alloca- 
tion of the radio resources. This invention can easily be 
introduced by using only the conventional interface such 
as the mode request message. 
[0026] The invention will now be described by way of 
example with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

Fig. 1 schematically illustrates the whole construc- 
tion of a radio communication system relating to the 
embodiment of the present invention; 



Fig. 2 illustrates a construction of the base station 
that implements the communication system of the 
invention; 

Fig. 3 illustrates a detailed construction of the adap- 
5 tive coding & modulating unit in Fig. 2; 

Fig. 4 illustrates the relation between the coded da- 
ta and the one symbol, in which Fig. 4A illustrates 
the case in the QPSK modulation, and Fig. 4B illus- 
trates the case in the 16-QAM modulation; 
io Fig. 5 illustrates a construction of the user terminal 
relating to the embodiment of the invention; 
Fig. 6 illustrates a processing flow of the mode set- 
ting of the user data demodulating & decoding unit 
in Fig. 5; 

15 Fig. 7 illustrates an example of selecting the com- 
binations of the modulation system and the coding 
ratio; 

Fig. 8 illustrates a processing flow of the transmis- 
sion power monitoring unit and the data buffer mon- 
20 itoring unit in Fig. 5; 

Fig. 9 illustrates a processing flow of the mode se- 
lection unit in Fig. 5; 

Fig. 10 illustrates a relation between the down con- 
trol channel, down data channel, and up control 
25 channel; and 

Fig. 11 illustrates a sequence of signal exchanges 
between the terminal and the base station using the 
channels illustrated in Fig. 10. 

30 [0027] The preferred embodiments of the invention 
will now be described in detail referring to the accompa- 
nying drawings. 

[0028] Fig. 1 schematically illustrates the whole con- 
struction of a radio communication system relating to the 
35 embodiment of the present invention. It is assumed that 
this communication system provides the communica- 
tion service, the service area is divided into cells of a 
desired size, and each of the cells contains a base sta- 
tion 15 being a fixed radio station. These base stations 
40 15 are connected to mobile terminals (user terminals) 
10 being mobile radio stations, by means of a predeter- 
mined radio communication system such as the W-CD- 
MA. The base stations are connected to a public net- 
work 20 through channels. To the public network 20 are 
45 connected the Internet, multiple subscriber cable termi- 
nals, computer networks, and so forth, which are not il- 
lustrated. 

[0029] Fig. 2 illustrates a construction of the base sta- 
tion 15 that implements the communication system as 
50 mentioned above. 

[0030] The base station 15 includes: a transmission 
& reception antenna 1100, a transmission/reception- 
shared unit 1101, a back diffusion unit 1102, a retrans- 
mission request message extracting unit 1104, a mode 
55 request message extracting unit 1 1 05, a mode determi- 
nation unit 1106, a control unit 1107, a control data gen- 
erating unit 1108, a control data coding & modulating 
unit 1109, a diffusion unit 1111, an adaptive coding & 
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modulating unit 1112, and a retransmission buffer 1113. 
[0031] The base station 15 receives a transmission 
signal from a user by the antenna 1100 and the trans- 
mission $ reception-shared unit 1101; and the back dif- 
fusion unit 1102 demodulates the received signal. 
[0032] The retransmission request message extract- 
ing unit 1104 extracts the retransmission request mes- 
sage, which is transferred to the control unit 1107. The 
mode request message extracting unit 1 1 05 extracts the 
mode request message, which is transmitted to the 
mode determination unit 1106. The retransmission re- 
quest message and the mode request message are ex- 
tracted in each frame (one frame is configured with N- 
slots). 

[0033] The mode determination unit 1106 determines 
the optimum modulation system & coding ratio from the 
mode request message and the state of the resources 
at the base station, and allocates the radio resources 
for data transmissions such as coding resources and 
power resources to the user. 

[0034] The control unit 1107 checks whether there is 
the retransmission request message in the first place; if 
there is, the control unit 1107 transfers the first trans- 
mission mode and the retransmission flag to the control 
data generating unit 1108, adaptive coding & modulat- 
ing unit 1112, and retransmission buffer 1113, and if 
there is not, the control unit 1 1 07 transfers the transmis- 
sion mode determined by the mode determination unit 
1106 to the above three units. 

[0035] The control data generating unit 1108 gener- 
ates a message for communicating the transmission pa- 
rameters selected by the control unit 1107 to the user 
terminal. 

[0036] The adaptive coding & modulating unit 1112 
codes & modulates the transmission signal in accord- 
ance with the coding system (concretely, the coding ra- 
tio) and modulation system selected by the control unit 
1107. 

[0037] Fig. 3 illustrates a detailed construction of the 
adaptive coding & modulating unit 1112. In the drawing, 
the coding system contains the coding ratio of R = 1/2 
and the coding ratio of R = 3/4. The coding units 1402a 
and 1402b of the coding ratio R = 1/2 add one redun- 
dancy bit per one bit of the input data. The coding unit 
1402c of the coding ratio R = 3/4 adds one redundancy 
bit per three bits of the input data. The code of the coding 
ratio R = 1/2 has comparably large redundancy bits, and 
it is strong in the error correction capability accordingly, 
but it decreases the quantity of user data that can be 
transmitted. On the other hand, the code of the coding 
ratio R = 3/4 is inferior to the code of the coding ratio R 
= 1/2 with regard to the error correction capability, but it 
increases the quantity of user data that can be transmit- 
ted. 

[0038] As the modulation system, the QPSK modula- 
tion and the 16-QAM modulation are available. As illus- 
trated in Fig. 4A and Fig. 4B, the QPSK modulation unit 
1403a maps the coded 2-bits data into one symbol, and 



the 16-QAM modulation units 1403b and 1403c map the 
coded 4-bits data into one symbol. If the transmittable 
symbol rate is made constant, actually the QPSK mod- 
ulation will have more transmittable data than the QPSK 
5 modulation, but the noise characteristic becomes worse 
because the distance between the symbols becomes 
shorter. 

[0039] The switches 1401 and 1404 select the coding 
and modulation systems of the input data; the coding 
io unit 1402 adds the error correction code to the data; and 
the modulation unit 1403 maps the data into the modu- 
lated symbol. Here, if there is the retransmission flag, 
the control unit 1107 will not work this function. 
[0040] The retransmission buffer 1113 stores the data 
15 having been transmitted. If there is a retransmission in- 
struction from the control unit 1107, the retransmission 
buffer 1113 transmits the data being stored, and if there 
is not, it erases the data transmitted in the past and 
stores the data newly transferred from the adaptive cod- 
20 ing & modulating unit 1112. 

[0041] The diffusion unit 1111 diffuses the transmis- 
sion signal and control data that experienced the coding 
& modulation processing by using each different diffu- 
sion codes, which are transmitted to the user terminal. 
25 [0042] Fig. 5 illustrates a construction of the user ter- 
minal (mobile terminal 10) relating to the embodiment 
that implements the above communication system. 
[0043] The user terminal includes: a transmission & 
reception antenna 100, a transmission/reception- 
30 shared unit 1 01 , a back diffusion unit 1 02, a data chan- 
nel reception quality estimating unit 105, a mode selec- 
tion unit 106, a control data demodulating & decoding 
unit 107, a control unit 108, a user data demodulating & 
decoding unit 109, an error detection unit 110, a retrans- 
35 mission request message generating unit 1 1 1 , a retrans- 
mission request message inserting unit 112, a mode re- 
quest message inserting unit 113, a diffusion unit 115, 
a data buffer monitoring unit 118, and a transmission 
power monitoring unit 119. 
40 [0044] The transmission signal transmitted from the 
base station is received by the antenna 100 and trans- 
mission/reception-shared unit 101, and the signal is split 
into the control channel and the user data channel by 
the back diffusion unit 102. 
45 [0045] The control channel signal is inputted to the 
control data demodulating & decoding unit 107. The 
control data demodulating & decoding unit 107 detects 
the information on the coding system and modulation 
system (transmission mode) being applied to the user 
50 data channel. The control unit 108 executes the mode 
setting in the user data demodulating & decoding unit 
109. The processing contents in this part will be de- 
scribed later with the flow chart in Fig. 6. 
[0046] On the other hand, the user data channel sig- 
55 nal is inputted to the data channel reception quality es- 
timating unit 1 05 and user data demodulating & decod- 
ing unit 109. 

[0047] The data channel reception quality estimating 
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unit 105 estimates a Signal to Noise Ratio (SNR) of the 
user data channel, or a Signal to Interference power Ra- 
tio (SIR), as the index of the reception quality. The meth- 
od of estimating the Signal to Noise Ratio is widely 
known. The SNR can be estimated, for example, by us- 
ing the pilot symbol that is time-division-multiplexed on 
the user data channel, or by using the pilot channel sym- 
bol being transmitted in parallel to the user channel. The 
estimated value of the reception quality is inputted to the 
mode selection unit 1 06. According to the estimated val- 
ue of the reception quality, the mode selection unit 106 
selects the combinations (namely, transmission modes) 
of the modulation system and the coding ratio to be re- 
quested to the base station, and generates the mode 
request message. This processing is executed in each 
frame. 

[0048] Fig. 6 illustrates a processing flow of the mode 
setting of the user data demodulating & decoding unit 
1 09. The first step (S51 ) demodulates and decodes the 
data from the control unit 1 08 to detect the transmission 
mode. If the transmission mode is the QPSK modulation 
(Yes at S52), S53 receives (demodulates and decodes) 
the data by the QPSK modulation and the coding ratio 
R = 1/2. If the transmission mode is not the QPSK mod- 
ulation, but the 16QAM modulation and R = 1/2 (Yes at 
S54), S55 receives the data by the 16QAM modulation 
and the coding ratio R = 1/2. If the transmission mode 
is the 1 6QAM modulation and R = 3/4 (Yes at S56), S57 
receives the data by the 16QAM modulation and the 
coding ratio R = 3/4. 

[0049] Hereunder, the method of selecting the combi- 
nations (namely, transmission modes) of the modulation 
system and the coding ratio will be described. 
[0050] As mentioned above, depending on the com- 
binations of the modulation system and the coding ratio, 
the transferable data quantity and the noise durability of 
the data will differ. And, in view of the data transfer quan- 
tity, there is the relation: (R = 1/2, QPSK) < (R = 1/2, 
16QAM) < (R = 3/4, 16QAM). However, in view of the 
noise durability, there is the relation: (R = 1/2, QPSK) > 
(R = 1/2, 16QAM) > (R = 3/4, 16QAM). Thus in this em- 
bodiment, in case of a good transmission path having a 
less noise (in case of a good reception quality) , it is pos- 
sible to select a combination of the coding system and 
the modulation system having a larger data transfer 
quantity. And, in case of a very bad transmission path 
having much noise (in case of a bad reception quality), 
it is possible to suppress the data transfer quantity to 
reinforce the error correction performance. 
[0051] Fig. 7 illustrates an example of selecting the 
combinations of the modulation system and the coding 
ratio. The drawing shows the relation between the re- 
ception quality (SIR) and the Frame Error Rate (FER) , 
in regard to each transmission mode. The graph serves 
to select the combination of the modulation system and 
coding ratio of which the FER is less than 10 % with 
regard to the estimated value of the reception quality. 
When the estimated reception quality is not more than 



- 13 dB, the OOR (Out Of Range) is selected on the 
premise that any combination cannot maintain the FER 
of 10 %. In the OOR, the base station does not transmit 
the data. When the estimated reception quality is not 
5 more than - 8 dB, the QPSK and R = 1/2 is selected. 
When it is not less than - 4 dB, the 16QAM and R = 3/4 
is selected. When it is other than these, the 1 6QAM and 
R = 1/2 is selected. 

[0052] The user data demodulating & decoding unit 
io 1 09 decodes and demodulates the data according to the 
decoding system and the demodulating system set by 
the control unit 1 08, and outputs the result as the recep- 
tion signal. 

[0053] The error detection unit 1 1 0 performs the parity 
15 check using the Cyclic Redundancy Check (CRC) code, 
and checks if the demodulated data contain errors. The 
retransmission request message generating unit 111 
generates a message for replying the result to the base 
station. For example, when the data is checked not to 
20 contain errors, it generates 0, and when the data is 
checked to contain errors, it generates 1 . 
[0054] The retransmission request message and the 
mode request message thus generated are given the 
framings respectively in the retransmission request 
25 message inserting unit 112 and the mode request mes- 
sage inserting unit 113, which are transmitted to the 
base station through the diffusion unit 1 1 5 and the trans- 
mission/reception-shared unit 101. By using the above 
construction, the system is able to vary the data trans- 
30 mission speed in accordance with the reception condi- 
tions of the user terminal, and to transmit the data to the 
user terminal with more efficiency. However, the above 
selection of the modulation system and the coding ratio 
takes only the reception quality into account. This inven- 
35 tion further takes the transmission capability into ac- 
count, which will be mentioned later, and makes the final 
selection of the combinations of the modulation system 
and the coding ratio. 

[0055] In order to implement the above, the transmis- 
40 sion power monitoring unit 119 periodically measures 
the absolute transmission power of the transmission/re- 
ception-shared unit 101, and monitors whether or not 
the transmission power is in a predetermined state. The 
steps S11 through S16 in Fig. 8 shows the processing 
45 of the transmission power monitoring unit 119. This 
processing is carried out periodically (for example, at 
each interval of 0. 667 msec). Concretely, the step S11 
checks if the measured power txpower exceeds a pre- 
determined maximum value MAX. If it does not, the step 
50 S14 resets a counter value cnt to 0, and the step S16 
sets a flag txpowmax to 0. On the other hand, if the 
power tx power measured at S11 exceeds the prede- 
termined maximum value MAX, the step S12 incre- 
ments the counter value cnt, and the step S13 checks 
55 if the counter value cnt exceeds a predetermined value 
M. The predetermined value M signifies the frequency 
(for example, 8 to 9 times) that is defined by the terminal 
or designated by the network. If the counter value cnt 
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exceeds the predetermined value M at S13, it will find 
that the measured power txpower exceeds the maxi- 
mum transmission power continuously by M times. In 
that case, the step S15 outputs the flag txpowmax = 
1 . If the measured power tx power falls below the pre- 
determined maximum value MAX even once, the step 
S16 returns the flag tx pow max to 0. 
[0056] The data buffer monitoring unit 118 measures 
the data quantity stored in a transmission data buffer 
116 to monitor whether the data quantity is in a prede- 
termined state or not. The steps S21 through S25 in Fig. 
8 show the processing of the data buffer monitoring unit 
118. This processing is carried out periodically as well 
(for example, at each interval of 0.667 msec). Concrete- 
ly, the step S21 resets the valuable txdataover of 
three values (0, 1 , 2) representing the data quantity level 
of the transmission data buffer to O. Next, the step S22 
checks if the data quantity data of the transmission data 
buffer 116 exceeds X % (for example, 90 %) of the max- 
imum memory capacity (max mem). If it does not ex- 
ceed, the current processing will be terminated. If it ex- 
ceeds, the step S23 increments the valuable 
tx data over. That is, the valuable tx data over is in- 
creased to 1 . Further, as the data quantity data exceeds 
Y % (for example, 95 %) of the maximum memory ca- 
pacity (Y>X) (Yes at S24), the step S25 increments the 
valuable txdataover. That is, the valuable 
tx data over is increased to 2. In the other cases, the 
valuable tx data over is 0. 

[0057] Fig. 9 illustrates the processing flow of the 
mode selection unit 106. This processing is carried out 
periodically (for example, at each period of the mode 
request, at each 2ms). First, the step S31 acquires the 
estimated value of the reception quality from the data 
channel reception quality estimating unit 105, and se- 
lects the transmission mode (mode) according to this 
value. It is stipulated that the mode = 1 corresponds to 
the transmission mode (R = 1/2, QPSK) , the mode = 2 
corresponds to the transmission mode (R = 1/2, 
16QAM), and the mode = 3 corresponds to the trans- 
mission mode (R = 3/4, 16QAM). And, the mode = 0 
corresponds to the OOR. Next, the step S32 judges the 
processing result in Fig. 8. If the condition is 
tx pow max = tx data over = 0, there is not any 
processing to be carried out, and the processing will be 
terminated. This means that the transmission mode was 
selected according to the reception quality estimating 
unit 105 as the conventional manner. If the condition is 
tx pow max = 1 , or tx data over = 2, the step S34 ig- 
nores the output from the reception quality estimating 
unit 105, and outputs the OOR. If the condition is 
tx pow max = 0, and tx data over = 1 , the step S35 
selects the transmission mode having the mode value 
lower by 1 than the transmission mode selected accord- 
ing to the reception quality estimating unit 105. Thus, 
the mode selection unit 106 reports a lower data rate 
than the data rate whereby the terminal can inherently 
receive the data. Here, the function max (OOR, mode - 



1 ) at S35 means a larger value of the values subtracted 
by 1 from the values of OOR and mode. When the mode 
value after the subtraction becomes negative, the OOR 
is forcibly selected. 

5 [0058] As mentioned above, the embodiment deter- 
mines the transmission mode in accordance with not on- 
ly the reception quality of the mobile terminal but also 
the transmission capability thereof. Thereby, the system 
is able to allocate the radio resources for data transmis- 

io sions more appropriately to individual mobile terminals. 
[0059] The preferred embodiments having been de- 
scribed, various modifications and changes are possible 
with the exception of the above mentioned. 
[0060] For example, the embodiment determines a 

15 primary transmission mode at the mobile terminal, and 
determines a final transmission mode on the side of the 
base station. However, it may be arranged to transmit 
to the base station the information for determining the 
transmission mode (reception quality, data quantity of 

20 the transmission data buffer, transmission power, etc.), 
and to determine the transmission mode based on the 
information on the side of the base station. In this case, 
as the information for determining the transmission 
mode, the reception quality, data quantity of the trans- 

25 mission data buffer, and transmission power and so 
forth may be transmitted independently; however, any 
one of the information (reception quality, for example) 
corrected by the other information may be transmitted. 
In the above description, the base station determines 

30 the transmission mode finally; however, the present in- 
vention is not to exclude that the base station uses the 
transmission mode as it is, determined by the mobile 
terminal. 

[0061] In the above description, the data transmission 
35 is carried out between the base station and the mobile 
terminal; however, the invention is applicable to the data 
transmission between arbitrary radio communication 
devices. 

[0062] In regard to the concrete modulation system 
40 and coding system constituting the transmission mode, 
the aforementioned systems are only illustrative, and 
the systems other than the above can be used. 
[0063] In so far as the embodiments of the invention 
described above are implemented, at least in part, using 
45 software-controlled data processing apparatus, it will be 
appreciated that a computer program providing such 
software control and a transmission, storage or other 
medium by which such a computer program is provided 
are envisaged as aspects of the present invention. 

50 

Fig. 1: 

15: base station 
20: public network 

55 

Fig. 2 

Packet data 
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1101: transmission/reception-shared unit 

1102: back diffusion unit 

1104: retransmission request message extract- 
ing unit 

1105: mode request message extracting unit 5 

1106: mode determination unit 

1107: control unit 

1 1 08: control data generating unit 

1 1 09: control data coding & modulating unit 

1111: diffusion unit 10 

1112: adaptive coding & modulating unit 

1113: retransmission buffer 

Fig. 3: 

15 

1402a: coding R = 1/2 

1403a: QPSK modulation 
1403b: 16-QAM modulation 



data transmission (step 4) 
notification transmission mode (step 3) 
mode request (step 2) 
retransmission request (step 6) 

Fig. 11: 

(or transmission request new data) 



Claims 

1 . A radio communication system comprising a first ra- 
dio communication device and a second radio com- 
munication device that mutually perform radio com- 
munications, which varies a transmission mode ac- 
cording to conditions at least in a data transmission 
from the first radio communication device to the 
second radio communication device, wherein: 



Fig. 5: 20 

101: transmission/reception-shared unit 
102: back diffusion unit 

105: data channel reception quality estimating 

unit 25 
106: mode selection unit 
107: control data demodulating & decoding unit 
108: control unit 

109: user data demodulating & decoding unit 
110: error detection unit 30 
111: retransmission request message generat- 
ing unit 

112: retransmission request message inserting 
unit 

113: mode request message inserting unit 35 

115: diffusion unit 

116: transmission data buffer 

117: coding unit 

118: data buffer monitoring unit 

119: transmission power monitoring unit 40 

Fig. 6: 

S51: demodulate and decode trans- 

mission mode 45 

S53 (S55, S57): receive data by QPSK and R = 
1/2 

Fig. 9: 

50 

S31: select according to estimated value of re- 
ception quality 

Fig. 10: 

55 

down data channel 
down control channel 
up control channel 



said second radio communication device 
measures a reception quality as well as a data 
transmission capability; 
one of said first and second radio communica- 
tion devices determines the transmission mode 
to be used, based on the measured reception 
quality and data transmission capability; and 
said first radio communication device performs 
the data transmission to the second radio com- 
munication device based on the determined 
transmission mode. 

2. A radio communication system according to Claim 
1 , wherein the data transmission capability is deter- 
mined on the basis of at least one of a transmission 
power of said second radio communication device 
and a data quantity of a transmission data buffer. 

3. A radio communication system according to Claim 
1, wherein the transmission mode is stipulated by 
at least one of a modulation system and a coding 
ratio. 

4. A radio communication device comprising: 

reception quality measuring means that meas- 
ures a reception quality, 
data transmission capability measuring means 
that measures a data transmission capability, 
means that determines a transmission mode on 
the basis of the measured reception quality and 
data transmission capability, 
means that transmits the determined transmis- 
sion mode to one other radio communication 
device, 

means that receives information on a transmis- 
sion mode for use from the other radio commu- 
nication device, and 

means that receives data from the other radio 
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a transmission & reception unit that transmits 
the determined transmission mode to one other 
radio communication device, receives informa- 
tion on a transmission mode for use from the 
5 other radio communication device, and re- 

ceives data from the other radio communication 
device according to a transmission mode des- 
ignated by information on the received trans- 
mission mode. 

10 

11. A radio communication device comprising: 

a reception quality measuring unit that meas- 
ures a reception quality, 
15 a monitoring unit that measures a data trans- 

mission capability, and monitors whether a 
measured result thereof is in a predetermined 
state or not, and 

a transmission & reception unit that transmits 
20 information on the measured data transmission 

capability and reception quality to one other ra- 
dio communication device, receives informa- 
tion on a transmission mode that the other radio 
communication device determined on the basis 
25 of information on the measured data transmis- 

sion capability and reception quality, and re- 
ceives data from the other radio communication 
device according to a transmission mode des- 
ignated by information on the received trans- 
30 mission mode. 



communication device according to a transmis- 
sion mode designated by information on the re- 
ceived transmission mode. 

5. A radio communication device comprising: 

reception quality measuring means that meas- 
ures a reception quality, 
data transmission capability measuring means 
that measures a data transmission capability, 
means that transmits information on the meas- 
ured data transmission capability and reception 
quality to one other radio communication de- 
means that receives information on a transmis- 
sion mode that the other radio communication 
device determined on the basis of information 
on the measured data transmission capability 
and reception quality, and 
means that receives data from the other radio 
communication device according to a transmis- 
sion mode designated by information on the re- 
ceived transmission mode. 

6. A radio communication device according to Claim 
4 or Claim 5, wherein said data transmission capa- 
bility measuring means measures a transmission 
power of the radio communication device. 

7. A radio communication device according to Claim 
4 or Claim 5, wherein said data transmission capa- 
bility measuring means measures a data quantity 
of a transmission data buffer of the radio communi- 
cation device. 

8. A radio communication device according to Claim 
7, wherein a transmission mode corresponding to a 
lower reception quality is selected, as the data 
quantity of the transmission data buffer approxi- 
mates to a predetermined memory quantity. 



12. A radio communication device according to Claim 
1 0 or Claim 1 1 , wherein said monitoring unit meas- 
ures a transmission power of the radio communica- 

35 tion device. 

13. A radio communication device according to Claim 
1 0 or Claim 1 1 , wherein said monitoring unit meas- 
ures a data quantity of a transmission data buffer of 

40 the radio communication device. 



9. A radio communication device according to Claim 
4 or Claim 5, wherein the transmission mode is stip- 
ulated by at least one of a modulation system and 

a coding ratio. 45 

10. A radio communication device comprising: 

a reception quality measuring unit that meas- 
ures a reception quality, so 
a monitoring unit that measures a data trans- 
mission capability, and monitors whether a 
measured result thereof is in a predetermined 
state or not, 

a mode selection unit that determines a trans- 55 
mission mode on the basis of the measured re- 
ception quality and data transmission capabili- 
ty, and 



14. A radio communication device according to Claim 
13, wherein a transmission mode corresponding to 
a lower reception quality is selected, as the data 
quantity of the transmission data buffer approxi- 
mates to a predetermined memory quantity. 

15. A radio communication device according to Claim 
10 or Claim 11, wherein the transmission mode is 
stipulated by at least one of a modulation system 
and a coding ratio. 
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(54) Multi-party communications 



(57) A multi-party communication in a telecommuni- 
cations network, sometimes termed a conference call, 
is set up between a plurality of parties in different loca- 
tions using a signalling protocol which is independent of 
the bearer connections between those parties. The 
bearer connections carry various media (e.g. audio, vid- 
eo, data) between the parties, who individually may 
have access to some or all of the total set of media in 



use in the conference call, and each medium may utilise 
a different topography of bearer connections. By provid- 
ing for the conference call a signalling protocol which is 
independent of bearer connections and of the signalling 
protocols used to establish those connections, the con- 
ference call can be established, controlled and finally 
terminated in a manner that is independent of the topol- 
ogy of any of the media involved. 
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Description 

A multi-party communication in a telecommunica- 
tions network, sometimes termed a conference call, is 
set up between a plurality of parties in different locations 
using a signalling protocol which is independent of the 
bearer connections between those parties. The bearer 
connections carry various media (e.g. audio, video, da- 
ta) between the parties, who individually may have ac- 
cess to some or all of the total set of media in use in the 
conference call, and each medium may utilise a different 
topography of bearer connections. By providing for the 
conference call a signalling protocol which is independ- 
ent of bearer connections and of the signalling protocols 
used to establish those connections, the conference call 
can be established, controlled and finally terminated in 
a manner that is independent of the topology of any of 
the media involved. 

Although multi-party communication (conference 
call) has been available in narrowband communication 
networks for some time, primarily for speech, human- 
factor difficulties resulting from the use of only a single 
medium have tended to inhibit the use of the service, 
particularly above three or four parties. Multi-media 
communication goes a long way towards removing or 
easing these difficulties. Asynchronous Transfer Mode 
(ATM) is a suitable infrastructure for taking multi-media 
communication to the desktop or to the home and is 
therefore likely to act as a catalyst for a substantial in- 
crease in conferencing. 

A conference call is an association between an ar- 
bitrary number of users of a telecommunication network 
(or set of interconnected telecommunication networks) 
for the purpose of mutual communication. Within the 
scope of a conference call, one or more media may be 
used for information transmission between the partici- 
pating users (parties). Examples of media are audio, 
video and data. For each medium, each party may be 
able to transmit and receive information, transmit only, 
receive only, or be a non-participant in that medium (in 
which case the party need not be aware of the partici- 
pation of other parties in that medium). 

According to the present invention, a multi-media 
conferencing system includes a plurality of user ports 
switchably interconnected via bearer connections to 
form a communication network, and a signalling proto- 
col operative between said user ports and a conference 
control entity to control the bearer connection independ- 
ently of the topography of the individual bearer connec- 
tions. 

Normally a party control agent would be associated 
with each user port. 

Preferably means are provided by which party con- 
trol agents and the conference control entity can control 
the establishment and release of individual bearer con- 
nections utilising a topography which is dependent upon 
the availability of replication and/or combing functions. 

Preferably again the replication and/or combining 



functions are located remotely from the conference con- 
trol entity and party control agents. 

Each medium requires a bearer connection be- 
tween the participating users. The bearer connection re- 

5 quires replication functions if more than one party is a 
receiver of the medium. The bearer connection requires 
combining functions if more than one party is a trans- 
mitter of the medium. When more than one party is a 
receiver and more than one party is a transmitter, both 

10 replication and combining functions are required. Rep- 
lication and combining functions for a given bearer con- 
nection may or may not be collocated. 

Furthermore, for a given bearer connection, repli- 
cation and/or combining functions can be centralised at 

is one node of the network (e.g. a conventional audio con- 
ference bridge) or can be distributed through different 
nodes of the network and/or the terminals of the parties 
involved. 

As a result of the above considerations, different 
20 media within the same conference can have different 
bearer connection topologies. 

In order to coordinate the parties in a conference 
and their participation in the various media involved, call 
control signalling takes place between the parties and 
25 the network and between network nodes. This signalling 
is separate from the signalling used to control the indi- 
vidual bearer connections. This control signalling topol- 
ogy can be symmetrical, since all parties in the confer- 
ence are intrinsically equal (apart from any artificial lim- 
30 itations that might give certain privileges only to certain 
parties). The most appropriate symmetrical topology is 
a star, with a central conference control entity located in 
one of the nodes of the network. 

Such a central conference control entity manages 
35 the control of bearer connections. In particular, where a 
bearer connection has centralised replication and/or 
combining functions, a bearer control entity will exist at 
the node where these functions exist. 

The present invention will now be described by way 
40 of example, with reference to the accompanying draw- 
ings, in which:- 

Figure 1 shows an example of a four-party multime- 
dia conference; 

45 

Figure 2 shows an illustration of a medium for a mul- 
timedia conference having three participants with 
centralised replication/combining functions; 

so Figure 3 shows an illustration of a medium for a mul- 
timedia conference having three participants with 
replication/combining functions in terminal equip- 
ments; 

55 Figure 4 shows a generalised topology for a medi- 
um for a multimedia conference having three par- 
ticipants with replication functions collocated with 
combining functions; 
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Figure 5 shows a generalised topology for a medi- 
um for a multimedia conference having three par- 
ticipants with separately located replication and 
combining functions; 

Figure 6 shows an example of a point-to-multipoint 
bearer; 

Figure 7 shows a generalised topology for a medi- 
um for a multimedia conference having three par- 
ticipants when point-to-multipoint bearers are used; 

Figure 8 shows a multimedia conference call control 
architecture; 

Figure 9 shows a conference call control entity lo- 
cated in a terminal; 

Figure 10 shows an example of call control and 
bearers in support of a single medium; 

Figure 11 shows bearer coordination where only 
point-to-point bearers are used; 

Figure 12 shows bearer coordination where point- 
to-multipoint bearers are used; 

Figure 1 3 shows bearer coordination where replica- 
tion functions are collocated with combining func- 
tions; 

Figure 1 4 shows bearer coordination where all rep- 
lication/combining functions are collocated; and 

Figure 1 5 shows bearer coordination where all rep- 
lication/combining functions are located in terminal 
equipments. 

Example 1 . 

Three or more users participate in a video confer- 
ence involving separate audio and video media. Each 
party receives audio and video streams from each of the 
other parties. The audio streams received by a party are 
combined in some way (e.g. by simple addition) and the 
video streams are either combined in some way (for dis- 
play as a single entity) or kept separate. If there is a 
party without video capability, that party will just receive 
audio streams from the other parties and the other par- 
ties will receive only an audio stream from that party. 
The parties may also participate in data communication. 
Figure 1 illustrates a four party multimedia conference 
call in which party D participates only in voice. 

Example 2. 

In the example above, if two parties wish to hold an 
audio conversation in private, but still within the context 



of the conference, an additional audio medium can be 
created in which only those two parties participate. The 
two parties can be disconnected from the audio medium 
in which the other parties are involved. 

5 

Example 3. 

A number of users receive an audio/video broad- 
cast. Audio and video media are transmitted from a sin- 
10 g|e source (which acts as one party in the conference) 
and are received by the other users. 

Example 4. 

is This is a combination of examples 1 and 3. Two or 
more users receiving an audio/video broadcast also 
communicate with each other in order to discuss the 
broadcast. Each user receives audio and video streams 
from each of the other users (including the broadcast 
20 source), whereas the broadcast source transmits only. 
A user of a telecommunication network accesses 
that network through a terminal equipment attached to 
the network through some wired or wireless (e.g. radio) 
means. Within a terminal equipment there is assumed 
25 to be functionality that acts on behalf of that user for the 
purpose of controlling calls (including conference calls) 
in which that user is involved and controlling and termi- 
nating the bearer connections supporting the media by 
which that user participates in those calls. This function- 
30 ality is referred to here as a party agent. Signalling be- 
tween the party agents of those parties involved in a 
conference call and relevant entities within the network 
is used to achieve control of the conference call and the 
control of the bearers in support of the media involved 
35 in that conference call. 

In considering a particular medium involved in a 
conference call, a party that transmits that medium to 
two or more other parties requires functionality for rep- 
licating information. For example, in an ATM network, 
40 this might be achieved by replicating cells, whereby 
each cell transmitted by a party is copied to each of the 
parties needing to receive that medium. 

Similarly, a party that receives a medium from two 
or more other parties requires functionality for combin- 
es ing information. The way this is achieved will depend on 
the particular medium. For audio, for example, it might 
be achieved by adding together audio samples from the 
different sources, thereby superimposing the different 
audio signals. 

so Where a medium is received by more than one party 
and transmitted by more than one party, both replication 
and combining functions are required for that medium. 

For a given bearer connection, replication and/or 
combining functions can be centralised at one node of 
55 the network (e.g. a conventional audio conference 
bridge) or can be distributed in various ways through dif- 
ferent nodes of the network and/or the terminals of the 
parties involved. Figure 2 shows an example of a medi- 
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um with three participants where for each party there 
are local replication/combining functions in the terminal 
equipment. In figures 2 and 3, each line represents bi- 
directional transmission of information. Othertopologies 
are possible between these two extremes. The particu- 
lar scheme chosen for a given medium in a given con- 
ference will depend on the requirements of the medium 
and the availability of replication and combining func- 
tions in terminal equipments and network nodes, taking 
into account also the desirability of keeping bandwidth 
utilisation within the network to a minimum, particularly 
when long distances are involved. 

Figure 4 shows a generalised topology for a three 
party conference with replication functions on behalf of 
a given party collocated with the corresponding combin- 
ing functions. The topology shown in figure 2 corre- 
sponds to the special case of the generalised topology 
of figure 4 where the replication/combining functions are 
located in the terminal equipments. The topology shown 
in figure 3 corresponds to the special case of the gen- 
eralised topology of figure 4 where the replication/com- 
bining functions are all located in the same network 
node. 

Replication and combining functions need not be 
collocated with each other. Figure 5 shows afurther gen- 
eralisation of the generalised topology shown in figure 
4 with separately located replication and combining 
functions. The topology shown in figure 4 is in fact that 
topology shown in figure 5 simplified for the special case 
where replication functions are collocated with combin- 
ing functions. In figure 5 each line represents unidirec- 
tional transmission of user information in the direction 
indicated by the arrow-head. 

Furthermore, replication of media information from 
a given party can be distributed throughout the network 
in such a way as to optimise transmission bandwidth re- 
quirements, as illustrated by the example in figure 6. 
This is possible if the network supports unidirectional 
point-to-multipoint bearer capabilities, as is sometimes 
the case with ATM networks, for example. The general- 
ised topology of figure 5 is then modified as shown in 
figure 7. 

As a result of the above considerations, different 
media within the same conference can have different 
bearer connection topologies. 

Signalling is required between party agents and 
bearer control entities within the network and also be- 
tween bearer control entities within the network to con- 
trol the establishment and release of bearer connections 
in support of media. A bearer control entity is assumed 
to exist at each network node along the path of a bearer 
connection and bearer control signalling occurs be- 
tween pair or adjacent nodes along that path. Thus bear- 
er control signalling follows the same path as its bearer 
connection and for clarity is now shown separately in 
the figures. In some types of network (e.g. ATM net- 
works that support only point-to-point bearer capability) 
bearer control signalling is only capable of controlling 



point-to-point bearers. In these networks bearer control 
signalling is not capable of controlling multipoint-to- 
multipoint bearers requiring replication and combining 
functions. It is, however, able to control point-to-point 

5 bearers between the replication functions, the combin- 
ing functions and the party agents. Some means is re- 
quired of controlling the replication functions, combining 
functions and party agents so that they can participate 
in the control of the point-to-point bearers that join them 

10 together. This means of control is referred to here as 
bearer coordination. 

The situation is similar for a network that supports 
unidirectional point-to-multipoint bearer capability. How- 
ever, in this case bearer control signalling is capable of 

is controlling unidirectional point-to-multipoint bearers, 
and therefore no separate bearer coordination is re- 
quired at the various replication points that are distrib- 
uted throughout the network. Coordination is needed 
only at the endpoints (root and leaves) of each point-to- 

20 multipoint bearer and at the end-points of any point-to- 
point bearers, i.e. at the terminal equipments and com- 
bining functions. 

Certain functions involved in the control of a confer- 
ence call relate to the control of the conference call as 

25 a whole rather than the control of the bearers required 
in support of individual media. This is known as call con- 
trol, as opposed to bearer control. Functions of call con- 
trol include, for example: 

30 • establishment of the call between the initial two or 
more parties; 

• adding further parties during the call (e.g. on re- 
quest of an existing party); 

• dropping parties from the call (e.g. on request of that 
35 party or another party); 

• terminating the call; 

• replacing parties during a call; 

• achieving agreement between parties on addition 
of media; 

40 • achieving agreement between parties on participa- 
tion in particular media; 

• achieving agreement between parties on removal 
of media; 

• filtering requests from parties according to party en- 
45 titlements; 

• resolving conflicting requests from different parties; 

• bearer coordination on behalf of the various media. 

To resolve conflicts between parties, a common ref- 
so erence call control entity is required, distinct from the 
individual party agents. To achieve conference call con- 
trol, call control signalling is required between the indi- 
vidual party agents and the conference control entity. 
This conference call control architecture is shown in fig- 
55 ure 8, where the lines linking the entities represent call 
control signalling. This call control architecture is inde- 
pendent of the topology of the bearer connections sup- 
porting any of the media used by the call. Although the 
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party agents are assumed to be located in the terminal 
equipments of the parties concerned, the conference 
call entity can be located either in a network node or in 
the terminal equipment of one of the parties. In the latter 
case the conference call control entity will be collocated 
with one of the party agents, and signalling between the 
two will be realised by internal means within the terminal 
equipment, as shown in figure 9. 

Figure 10 shows an example of call control for a 
three party conference call (with the conference call 
control entity located in a network node) and bearers in 
support of a single medium using centralised replication/ 
combining functions. Note the distinction between call 
control signalling (between the party agents and the 
conference call control entity) and bearer control signal- 
ling (along the paths of the bearers). 

Notwithstanding the fact that the conference call 
control entity can be located in one of the terminal equip- 
ments, the call control architecture is symmetrical, re- 
flecting the fact that all parties in the conference are in- 
trinsically equal (apart from any artificial limitations that 
might give certain privileges only to certain parties). 

The conference call control entity is responsible for 
bearer coordination. For each medium, the conference 
control entity knows the parties that are to be involved, 
which parties are to receive only, which parties are to 
transmit only, and which parties are to transmit and re- 
ceive. From knowledge of where appropriate replication 
and combining functions for the medium concerned can 
be provided (in terminal equipments or in particular net- 
work nodes) and knowledge of whether unidirectional 
point-to-multipoint bearers can be used to achieve rep- 
lication, the conference call control entity can devise a 
suitable bearer connection topology. By communicating 
with the replication functions, the combining call control 
entity can issue instructions for the establishment and 
release of the necessary bearers. 

Figure 11 shows the conference call control archi- 
tecture of figure 8 superimposed onto the generalised 
bearer topology of figure 5. Bearer coordination signal- 
ling occurs between the conference call control entity 
and each of the party agents, between the conference 
call control entity and each of the replication functions, 
and between the conference call control entity and each 
of the combining functions. Bearer coordination signal- 
ling can cause the establishment of a unidirectional 
point-to-point bearer from each party agent to its corre- 
sponding replication function (for transmission of infor- 
mation by the party), from each replication function to 
each combining function and from each combining func- 
tion to its corresponding party agent (for reception of in- 
formation by the party). 

If use is made of a unidirectional point-to-multipoint 
bearer capability in the network, replication is achieved 
within the bearer and no separate replication functions 
are needed. This case is shown in figure 1 2. Bearer co- 
ordination signalling occurs between the conference call 
control entity and each of the party agents and between 



the conference call control entity and each of the com- 
bining functions. Bearer coordination signalling can 
cause the establishment of a unidirectional point-to- 
multipoint bearer from each party agent to each com- 
5 bining function (for transmission of information by the 
party) and from each combining function to its corre- 
sponding party agent (for reception of information by the 
party). 

Bearer coordination signalling requires a signalling 

10 protocol if the two entities involved are located in differ- 
ent physical equipments, i.e. in two terminal equip- 
ments, in two different network nodes or in a terminal 
equipment and a network node. In certain cases the two 
entities involved can be collocated, in which case sig- 

15 nailing is achieved internally to the equipment con- 
cerned and does not necessarily require a protocol. 

Although figures 1 1 and 1 2 show the general cases, 
a simplified situation occurs if the replication and com- 
bining functions of figure 11 are collocated. This situa- 

20 tion is shown in figure 1 3. Bearer coordination signalling 
occurs between the conference call control entity and 
each of the party agents and between the conference 
call entity and each of the replication/combining func- 
tions. Bearer coordination signalling can cause the es- 

25 tablishment of a bidirectional point-to-point bearer from 
each party agent to its corresponding replication/comb- 
ing function and from each replication/combining func- 
tion to its corresponding party agent. 

Figure 1 4 shows the special case where all the rep- 

30 lication/combining functions of figure 1 3 are collocated 
(as, for example, with a conventional audio conference 
bridge). Bearer coordination signalling occurs between 
the conference call control entity and each of the party 
agents and between the conference call control entity 

35 and the replication/combining functions. Bearer coordi- 
nation signalling can cause the establishment of a bidi- 
rectional point-to-point bearer from each party agent to 
the central replication/combining functions. 

Figure 1 5 shows the special case where all the rep- 

40 lication/combining functions of figure 13 are located in 
the terminal equipments (collocated with the party 
agents). Bearer coordination signalling occurs between 
the conference call control entity and each of the party 
agents/replication/combining functions. Bearer coordi- 

45 nation signalling can cause the establishment of a bidi- 
rectional point-to-point bearer between each pair of ter- 
minal equipments. 

A particular innovative aspect of this invention is the 
concept of a bearer coordination signalling protocol de- 

so signed for the general cases as shown in figures 11 and 
1 2, that signalling protocol also being suitable for use in 
more specific situations, including those shown in fig- 
ures 13, 14 and 15. Examples of the capabilities re- 
quired of this signalling protocol include: 

55 

• the ability to assign a replication/combining equip- 
ment (for performing replication functions, combin- 
ing functions or replication/combining functions) to 
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a call for use by a particular medium; 
the ability to cause a party agent to establish a bi- 
directional or unidirectional bearer to a replication/ 
combining equipment or vice versa; 
the ability to cause a replication/combining equip- 
ment to establish a bidirectional or unidirectional 
bearer to another replication/combining equipment; 
the ability to cause the removal of a bearer between 
a party agent and a replication/combining equip- 
ment; 

the ability to cause the removal of a bearer between 
two replication/combining equipments; 
the ability to release a replication/combining equip- 
ment. 



Claims 

1. A multi-media conference system including a plu- 
rality of user ports switchably interconnected via 
bearer connections to form a communication net- 
work, and a signalling protocol operative between 
said user ports and a conference control entity to 
control the bearer connection independently of the 
topography of the individual bearer connections. 

2. A multi-media conference system as claimed in 
Claim 1 , wherein a party control agent is associated 
with each user port. 

3. A multi-media conference system as claimed in 
Claim 1 or 2, wherein means are provided by which 
party control agents and the conference control en- 
tity can control the establishment and release of in- 
dividual bearer connections utilising a topography 
which is dependent upon the availability of replica- 
tion and/or combining functions. 

4. A multi-media conference system as claimed in 
Claim 3, wherein the replication and/or combining 
functions are located remotely from the conference 
control entity and party control agents. 

5. A multi-media conference system as claimed in any 
preceding claim, wherein medium has a bearer con- 
nection between the participating users, the bearer 
connection requiring replication functions if more 
than one party is a receiver of the medium, and re- 
quiring combining functions if more than one party 
is a transmitter of the medium. 

6. A multi-media conference system as claimed in 
Claim 5, wherein replication and combining func- 
tions for a given bearer connection are collocated. 

7. A multi-media conference system as claimed in any 
one of Claims 5 or 6, wherein for a given bearer con- 
nection, replication and/or combining functions are 



centralised at one node of the network (e.g. a con- 
ventional audio conference bridge) or distributed 
through different nodes of the network and/or the 
terminals of the parties involved. 

5 

8. A multi-media conference system as claimed in any 
preceding claim, wherein different media within the 
same conference have different bearer connection 
topologies. 

10 

9. A multi-media conference system as claimed in any 
preceding claim, wherein in order to coordinate the 
parties in a conference and their participation in the 
various media involved, there is means providing 

is call control signalling between the parties and the 
network and between network nodes, which call 
control signalling is separate from the signalling 
used to control the individual bearer connections. 

20 10. A multi-media conference system as claimed in 
Claim 9, wherein the control signalling topology is 
symmetrical. 

11. A multi-media conference system as claimed in 
25 Claim 10, wherein the symmetrical topology is a 

star, with a central conference control entity located 
in one of the nodes of the network. 

12. A multi-media conference system as claimed in 
Claim 11, wherein the central conference control 
entity manages the control of bearer connections 
and where a bearer connection has centralised rep- 
lication and/or combining functions, a bearer control 
entity will exist at the node where these functions 
exist. 
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o^lAi, M - 2 -- w j' fe. 7hgx|«a|Ei,„ (0) _ n t /^"""" ...^"-'r,, ^ 0Ha|0|«*iJ&i, Hfe- ^□Id(Hermitian), 

Tfe Transpose), dfe &m\Jt±*W 7_^, ?HB|tH ^n r ^a| 4S"Sm ^EfyjcK oHEl|0|W|El 

£hE|L^Bl|0|o| ^ iA^fiS^E^ © #ffo£ ^^A|0i| OBfe diftfil & h tH54 37 1 ^ ^[#S «jE^ 

5jo|cK 



Af 7 | < -,> o| 7 \ am as a&om s-m ma. maisom 001 eihs, ^ on 

[*Br atJJEfc dSfil H7|7h SS r m 50|CK °io Si ot ^S^Sf S 7^ 3.7i\ fiL«^ CC«fe U 
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as, o-iaioife c^7Hsi mm- =?&o\ 7 r b» ?m^om a slew g-oj shaw-ft ?m *s £^ 

SS&CK ehElU O-jBllOfe ^<Mo|-e^U|-OHE^O|^ 4^£W0^|0l^ L^fCHAH -a^t ^ 0^7|AHfe £ 

^ ewo^ioi* o^|sfto^ ^stm. new, <hbiioi ewo[ ^?io-i *^ib g§os ^ msoick 



£>*a| ^n^cH7h TDD (Time Division Duplex) A|^^o| 3°, s^ 0 | %m\°£ 4=iJ £^|L r 

oHeilol £cH2 7hg*|*|E« ziqis ^iMoi-E^iaoH5i|olo| 7hg*|«|Els ft ^ flcK zisHlK £4*£J PI 

<^o| &&cH^( coherence bandwidth) o|# "Bo-|£J FDD (Frequency Division Duplex) AI^g|o| S^o-llb 
^fU am eI|l|-<hb||o|s| 7hsx|a|Ejfi Tfitfs^ottt-cK o^NaH c^b ehNU-o^iol A|^fflg fdd a] 



s=l°j *Hy^g 23* m^^^Aipfe wind) $4Mehlhheiioi ^soia. nem, oi§ ^b ^§4 3 

£ ^dSHWttSl 7^£( reciprocity)* 7^£^h 

(7rS 1): £^§4 "M^S 3HO|g xMZlSi Ctggs.fmultipath) 4^b AH^ Sn, SE&, *T SSSS| Eb ^EjSJ £ 

(7 r S 2): FDD AI^OW i=||€4X|-7h #£.WMc r ft £&?f4 B°J 3S0f cH& £?J 

m|o|ij^|^b A-lsL ^g«HO|LK £5 H|0|g4^b AH^ ^CK 

Raieighb e}§4 &£J mioiggsft $ id eJ- L|-0H &tl 0 1 ^jot^°|ocH, a £ 

22| 1: G. G. Raleigh and V. K. Johnes, " Adaptive Antenna Transmission for Frequency Du 

plex Digital Wireless Communication," in Proc. IEEE ICC, pp. 641- 646, Montreal, Canada, June 1997.) 

£4JS!-E||LHHe||0|o| Zf ±$^E\ 4^2.W;7 r X|°l «aH^ w| E ^ ae 5fi *H^«|Ei5h #CK O^IAH h m 

*Hy«|EiE^ fM ccH, o|feA=pa(e;s ft 4= SJck o=|7jAi pb fl|o|5W|^AH #7| (7 r S 2)<H| £|sH ^arsfflolS 

7^|4=£rb ^U^0|JL,eb 7|XR0!|AH ^iJ^Sfo^AH 0 n J3}£S¥E| b^§m|0|gSM°| l|c 

ai|a!o| 7\xfto\ &7\ (7rS 1)01 2|sH ^^StJiS^Ei a h ^ ?Jb 5o|r^, a (e)b o|o| [[ r ft o^?f«HI OI& 

o^loiaiE^IcK 



7ISR0IIAH ^^tH|A]X| s(t) 7^ 7hg*|«|El w0]| o|Sfi ftjO| $A|£U, ^ti A ft 7H*| &<jt^W * 

E |oh» m Eha-^-oH| 4-^£]b r(t)b §r?1 < 2 > £ r 1>0| ft 4- 



Af 7 | < ^wai 2 > oi|AH n(t)b 7 JUm a&& ajASi »§§ L^yc*. 

S&SEiOieiHI CChEh, 7lXRo| ^<JSh^|7h PErb 7^«|-(H| &^B-I =f *J&<H|AH 5|p| W S A SNRS 7h»j£fe 7 r 
§*|WjEib t\7\ < 3> S«HScK 
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#7| < 3> 0\\M *fe 5^ conjugate), W^£>| H7|(norm)S l_|-E|-yjc|-. c|-A.|, # 7 | < 4=^ h 

*i 3> si &?i &nm feifi(*}e si-7i < 4»»m 4> m <*» sm. 



Ah 7 | < ^a] 4> o1|AH £|3H7h§A|^EiS Ssfedl =l|Oj^!^i|^7|- ^0|a| StJi, &a| 4f7| (71-S 1)S ^Sftfid 

a^^a| an 0HBI|o| mm =FSF7|EH SFG m 



#7|2|- i h £ Raleigh°| 6 id °^1lKH£I|0| ^J2| tfuHMS, ${JlHW|X|£ £S"SF*|B|7|(201) °l S<£ 

7|(202)oi|AH $aj y*to^ ujoi S^EW, eheilL-h oHe^o|(203)« 3*H 3§<H| nBtfl ^SltF *|s|7| 

(205)fe &7| ehE||uhoHsi|o|( 203) S 5«H 4=fc]JE|fc eiSJff *Hy°l ^slS 4^ a *He|sh^| o|c|| <Ha|o|«|e) n 

tf7|(207)S #7| Sl^S*|E|7|(205)a| §tt S^o S¥E ^ ^aJEJ Ajjroj ojBfj o^o^El) t^*^. nel 
i 7^*|«|El *|tf7|(209)te #7| fllttS o^|o|a|Ej(gfSSM)S olgsHH 7|-g*| a|Ei# 7=j|6i& 0» 
S£7|(202)0fl ft^thCK ZLEli #7| ££Jiy S^7|(202)fe #7| 7^a| OjEHOfl H r 2r tH§£|fe #E||L|- 
1 ^iJtlSlSl 7hg*|# *7^CH ££JH°[ fiAj S ^|o^hCK 



#7| £ 2<H| £A|£l UhfiJ- 2>£ ^1 3fc Raleigh l, hA -!°l e.Wo-|Sl|0| M^HB ^§4 5>0| fiafScK e**l 
eNU-<HBUO|(203)°^E| =££!£fc ?J^a h S(0-|a|0|ffllE^S ^Sfj-Eh ¥ £hH£. #7| 

olSsH ^E||^E|o|g 7>gx|*|E{fi TH^a-ck nslJi All amis #7| *||tfS 7|-g*|a|e|* o|g*H 
cm $fc|&ch 

ZLEHU #7| Raleigh SHS S£t A r gt r fe A|^l|o| oj- E ^ U hoH&|| o| ?£SAM, Zh0-5r*ltf Cfgg^(m 

ulti- path)* AhSSfe Ai^isi S-EimoHS||o|S A^^7|o|fe ^ah*T^cK 

Thompson^ £ 34 tf£ c^g JflOlSSSfi- blind) ££!eNM-<HE||0| g^fi A^f^ch 

( a h jl firti 2: J. S. Thompson, J. E. Hudson, P. M. Grant, and B. Mulgrew, " CDMA Downlink Beamforming 
for Frequency Selective Channels," PIMRC'99, B2- 3, Osaka, Japan, September 1999) 

#7| c r § =|o|£igs( 93.4 s M?H)S ^fe g^E moisgss g^£ r DhCh^i-xis, ^id ^^-a 

* ¥d A J5:3.¥E-| 4 gs.M<H| cH£h £J^sm§ ^S«Ho|=tM^. itf«H itl|o|Sgs(i=i s 2 S o|| cHff 4= 

^a-s-((7hs i)<hi si«h ^^if^-BH she iH«H iiioiijgsoii cm «sh e.^o^ck 
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7|xRo||/H &m\Mx\ s(t)7[ 7fg*NEl won o|3fj ^^jsjol S£JE|<H £4JJEU, 37H«I nfiSSf 5fe 

n^HyS 7H^cU ccH, BiM^oM ^ ^^sfe < 5> £ r 2"0| # ^ ?Jch 



x\2.h,E *Hyo|| cj|*h £A|^*f 04 mo|S^|4»P,tH| dsn ^7| < 4»«M 6> ^ 30I # 4 &ch 



tT^I 7> &o| aSS 4 s 



4f7| < a] 7> o|| AH Sf^°l 7hgx] a|E|( optimal weight vector) oil, 33.2] *ny B|E|fio|cK 

#7| < ^aj 7> o| ^Hb £^##811 ±n^«,2L^xl(eig envalue)CH| sH^Sfe £|cH i^^Ej 

(eingenvector)^. SSHScf. 



as ^ 4 ?m. ^71 e. 2£ r e-si mioisgssi g^ofe ^ti^s s^sw ^ishah hhois^i 

^Xfe SB|-E £|£!{§o|| &m go 7[ 01^ 3^01 0^*1= s|] yo| JHIolg^fe £Sm*H 

tilt £gO| £|A"| 8tbCh. 



Thompson^ #7| < 7> °| Cli £fJ/E[ ] ^ Expectation) 7lcH^I) S iife f r 7l < 8> 4 # 
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#7| < ^waj 8> ollAH, (7HS 1)011 o|sH e^STZJ-oll &^£!&So| Sfchfe o|g8H 

( oHaflx&iyijEH ^£W£S¥Ei ^SsM iLJL, ( 7^ 2) oil °[SH °4^SZ}o\\ S34¥.|b fl-q- 

b o|S*H ^Ma| ^s-s ^^j^e) ^S§H ^ck 



n^Tll #7| nomn^m e| = w| im £!27|- Sic SS^^i ^^(blind beamforming)0| 

ScK n3*IEh £7\ < 7> 0|AH 7)|tf£|fc £|£|S| 7|-§*|*|E|t- 0|g^fe HjS!=*H gggofl H|SH &feb 



£E 3S #7|fiF i h b 5= h b ThomsonSi £iJ oH 0 1 °hEl|l4 £A|ffe £BjO|cK #7| Thomson°| £id 

£hE||L|-<HBl|o| ?ss| s^tS tf^Me, £t!fHWIx|fe ^^S*HB|7|(30i)fi| *^JS S^7|(302)oi|AH £*j 

SOI S^EICH, £W 0-|ai0|(303)S Sgoil Snfm. ZIElJl *B[7|(305)b #7| ^e||l^EI|0| 

(303)# ^Elb MUS] i±m <t£l §U *|E|SMI m ^^t3H|O|SE^W|^7|(307)e ^^§^E|7| 

(305) °| SZh S*|c>£¥&l ^±o| g s g ji||o|g 7^1 *S«U, #7| BIIOIS 7^°| ^5 ^11 

?&ch ofe #7| °A>&V miolS E^fe £SfSr £3 H|o|g s^-M 5Hzfe (71-S 2)fi o|gsM S3 mio|S ^ 

50|CK 0HEi|0|a|El 7^7|(309)fe #7] ^?>^E|7](305) °| §tt #"M°S¥E] diem 

TOoiBI|o|B|E|)S Tflih&cK £t!##S13*lk+7|(3ll)£ #7| H&E S3 allolS <HH|o| >«&» o|g 

SUM $A| Ah^Hg ? ^ Di 7^S|Wj&| 7)|^7|(313) £ #7| ^&a^S 0|gf^ 7h§*| «|Ej# Tjjtf 

# 0|S £*JgJ S^7|(302)O| geitl-CK #7\ £*d«J %!£j7|(302)b #7| 7^*| W|EH<>fl CChS-h r_H«E|b 

ei-BHjLh m^m ?hgxis ¥7W<h ^Ajgjai mm mom#. 



Ah 7 | £ 30^ £A|£] Thomson &e||^0-|B||0| AI^IS ^0| £*@Cf. fflXi 

^t!&E|IUoHe||o|S 7h#*|a|Ef# 7||^&a. LHlfflnHs #7| ^|^@ 7^s|^^S o|gs|AH ^ajsJS^S & ch# ^^j 



^7|2|- Thomson ^e)|l_|-oHE^ 0| g^S 5>fe A|A^o| 0^14. o^|0| A|A^o S ^ 

o\ m ^ m| 0 |g n^j» Af§StHS 7^*| ^B\m ^ 4= Ste m\7[ ?JCK ^, ^7| Thomson #*J£ 

^^1T ^o|g 7=||^fi CEH mjoig DHi!t>i S3 E-iloiy a^ff ^g&cK neln #7| S^ =l|o|S n^J 

b ^tf g^-CH| ciith £7i iH|o|S 7||^b AH^ =ii^o|A|nh S3 miolS n^Jfc AH^ 5>cfb #7| 

(7hS 2)oj olssfcH olcHlcchah #7j S3 miois n^b ^^J£lb tliS^Ej S3 ^fe h Sf s^ mioi 

S n^-li 7fl^*[ * f o|5 SS ^& h lf flOlS A^SthcK zieidl #71 Thomson &&|S| £^E^[L^O^E^10|b 

HlolSn^ enroll S^ fllolS n|-*|fi AfS^HS S3t& 7^*1 w|&1S ^ Bj2.cN, ol^ojsH eh eh| i_h o| 

BIIOl A|AS|o| ^b0| A^mb bAl£0| ?JSJCK 



WEW & ^So| oj-Bfl^oHEllOl* Mb 0|g5^jA|^H2i 7|xR0| &^°S^Ej ^^ff H|0|SSM 

¥ ^goj C |. e oh^| L ^aiois Mb oiss^Ai^gjoiiAH e-n-^oi ^tib ^s^¥^ ^^ h sr 
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^ ¥ E^ iicai £im mioigj smj^ei *mjo| ngois oii^si-o^ ai-ss- ^ °ib ^aj # 

E^L_h oHBlol £x| SI ^iSSoil oi c i 

ssi si AflgacHi aich. 

M tfgsl £E ch5 ^*h & agg^S 7fx|fe OISS^ Al^ijo^AH a1°U1^0| H|^M fiA| &B[7|£| 0|g^£ 

0^ cci-Bh mm m*4 ass t&s A\m * ai*= sfnu <hbiioi 

o|sf s u|-S5|& ^A|oiga| tfAHIS- ^go| StesKH g SfJ 5o|cK # 7 | S §°J& 

s ohj= 5oweai LhEHJii aigai ^0^0^ ew. 



¥ 4jA|OH<H|AHfe, SE«°| eJ-E{|L.hOHaiO| A|^f5<HI H|§H £1} £&?f£lS£l« *i«H, °-1^Hi|0| 

§7^ CHi! £tt ^^tJHiOlg^l^M OlgffCK n^GI #7| =l|0|iW|=££ ££j 7 |;<;[^jA-fe □]£( °f ^ 

31° ¥ BTgsl 4|A|oflo]|A-fe esi^ss¥EH xH^S SSH nl^gfe %m <^m. op\M ^7 1 ^^1? 
=l|o|g T^l^S e^^S sHye «Af|o| A^^7H^ afe ^^1T sHti* ^S«I-<H A^S 

$ aicK o|[fl ^7| S^H 4ggoj A^*fe g^ofe ^]o-jxHyo| m $ o|tl ?^ 7| X||CH*H 

y tHiAiixfe mioig ^i^e ^ai^j ?ss xh^^s 4=e sjck 



se& §eho| e^Eim (Heiioi aiai!o^ah °^tr E-iioiij7^i4=» ois& a-ae us^aoiajecii hish, g a 

gal ^AjcHloil nte ohEilLh o-|e)|o| Al^iie g^s^El H|0|Sl7^4-5|-fe ^¥ SM« ^ 
iS=s|(semi- blind) a^SolEkiL 3£m. 

OlSStl A[^B|0ilAH 7|XR^ &S|-^0|CH| M7HS| C|-ggs* ^|Olg^yo| L7HSJ £hE||L|-S ol^-oH 
S £iJML|-cHB||o» olSSM ^71 &tf^tHI ^^JoHIAIxl S (t)« MtSlchfe 7hSS ST n«, tf7| Bfl^ol 4^tl 
ife t[7\ < 9> S* 1to\ ISt 4 s ?icK 



#71 < ^ar^j g> ol|AH fe e.NLKHBlio|o| 2J7|-fi 7^x|«|e^|ji, n (t)fe 7^^ bhah&soIeH, 

M gssi li-ekhji, b iM gsoi ma- xny^&is L^^ych asm #7i < 9> oiiahoi 
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< 10> oil £A)S m\ Ho\ «N iW gsoil cm mioig*!^ 



£E& *Hy# SsH ££J£lb ttMLb &^o| 4^§WI SH. 7| B^o\ ^mt US. r(t)fc Ulfil 
3SSB|7|(H| o|sH 7h Ajgo £ L ^ 41 gjocn, nSTll £cH2 gsggss a|Ejs fie 2§ £A|tf ch 



s ,('-ti) -fe) *<£<*Ef- iA|#DK ZIEIjI #7| ^tjEfe «|A|X|oj & At^o| ZJ 0 |t fib S^IEStai} 3CU 7^ 



heu c\x\ #71 asa^oii cm snrs < 13> 4 assr 4 ?m. 



Ah 7 | < 13> oj|AH fe^7| 
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Ah 7 | < 4=*^ 14 > oj|^ ^^g- , ®&m, $£i omomm 1)0^1 aim 7|xRoUH 4»*Jfc!JS.£¥EH 

SM)fe 4L£Wjs.s*Efe 4= SU, cHtj fft7[S¥&l eiS-tf *H^ft S§H H|o|S ai^ft S§°£ 

*i sr ^ gjck 



e sssi 4uioflcm*fe uw sroi &&7I7I- £ u j%* mois^e ^sfsr*Hyft ssh m^g- 
fedi, oi ^s* Bm ^7i < h> £h a-e gi =Fgsu, #7i g°i am**^ 

m ?s°sah *ish= £ft s^7i as 7^*1 oiem Ti^s 4= aicK 

0^71-H, g-^^o S ^ Ej2| i|c«h g 0 |7| fl^H, ^*|£J JH|o|g7^ cm mio|Sa.7[(^fe I 

nMM)ft 0-81^° £¥3 e|£^ gJ-ft 4= ftfcK ¥ a-gsi 4|A|cN|(H|AHfe q|ia|os. Aloises «hoh 

ft &mt= #sft assweh, #7i mioi£!H7i(Et, h^)s ^ ^ m aaas 

SSRg #7| < ^gfA] 11> o|| u ^ ^ 0 | gsMe!7| ^ o|(H| nom^&m S«H ^ 9£S ^ttilSL 
^gg 7j Bte ^ 7| < 4,*hAi 15> ^ 7j DK 0 p\M #7\ < 11> °J &§^¥S Bsjtf *l|£W2J!a. 



^, #7\ =l|o|S^S7fe #7| < 15> oil L^yi a[9.[ 3o| 2-i|o|g7^ ^*i|7h £&£h|o| 
i^|4s <HeHo|y|EH, 7h§*l H J!^S°i SS ^Ssfe 5o|cK ^, BBlRol °^tF nflolg xH^S SsH mio|g ^| 

4,D hs oi^^oixieh, m\ 7\mo\ ^mn nt= sm^ niois 7^, <heiioi a]E^ gj 7^*1 

ss ^mm sck oi^s) asoiiAH ^7i 7|*roi 4=^3^ - niois sm" efe gofe mi 

oi@ n^, o-iaioi «iiEH a 7^*i« is^fe go-is sajffcK as- #7i ^^sf mois ^ii^fe ^arir no\^ 37is 

cH^IS 4 o|^o| ^So^lAHb ^a-S miolS MSffro* ?hS*l S^ h S 5 A J°£ ^dSfi-cf. 

WEhAH 7|xRo| niioia ^S7|fe 4I-7I &^o\ S^ff EllolS SMS Sofl/H $^SFa|o|S^ Ehft ffiMHof 



4T7I2I- a-ol 7|xR0| HIOIS ^^7|7h ^lolS 7i|^» i^S^ 2f€ ¥7^| ^as 

adfcWifil ^S°Sb fl Ce,) r « 7^^0)1 ^gfixlb S^tF *^JS°^ & h 7| mi o] -a^S^ I7h 

e aoi ^^mioigTi^p.ysi &^7h s\n tu, o-ai oi as sssi «m^?t *nys ssh m^^tFb ^ 

^ft *§rt n|i= u -W£, 7|xRg ^^iT^sS LHS>i ml «sJ@ o|o| ?Jb wfih ^^tJ2^¥^ T^'fe' 

^ ?Jbe,S o)gsH ti-^ft *«H P,S ¥S«H LHb ^Sft ^ 
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#7| »«N 7|*Ro| #7) ^tfS*Hy3| fllolS^i^Ui.iS & d J^°^e| e| = bi| gi-fccu S [ffl, o| n^ow 
M71 xlEOl <WS ^ <ycK ^, 7|xR AfoN d EH?W7J(o|» S<H, A]?Jx|ojo| gxH&rU g 

OH, Y^oi J4-7H<Ht ^ floia ?^s^¥&l tM°l je||o|£!?^# ^gsHo^cfe gfl|7 r 
0| Sxltt 8H33fe & 7^1 graas. 4dgo«S(Linear Prediction) 1 M ^ ?M. 



#7|£ r Sl-ol A^\o\ ^S^ r 7| flff £JS tHWa<H| cm Uzi&cl 



#7| < ^*hA| 17 > o^Ai R-E[£ f] r /|:,!«^^ g- E^q-. SE& #7| < 4^ 17> « *|tt^fcEl| fi&ff 
XlES iHOig^LhSl 3 f7!S| < ^*Taj 18> ^ g-o| TflttECh 



,1*] P , !*-«]]- c :i - ././a^/,,' 



a& #7i 7ixRoi ^ stej mioiSTji^ ch^j £J4=a-i°j nioia H7i* 01^0^^ ei^wi^s 3^, #71 

t:rS3r i h O| 4=«tt i)a?r ?M. ^, IM*]I S A|S( f^H) oflAi°| itfHH SSfil fliO|SH7|E r Jl If 

CQI, 0|# SOI D BflA|?J 0|£MX| 3l|^Btju}£ V7H°| H|0|S=L7| lp,[*-£»]l, IP,-[*-£>-l Jl, - o| 



Hejdl, #7| E|0|gH7|&o| ®^0| 00] OfMHS, #7| aOjS £|gfi- 4> ftjCK fflA-j XflSSg ^Stf 

miolg^lfe t r 7| < 4=^ 19> fif sj-oi 4= aicK 



- 11 - 
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ZIEU I I b $7\ < 20> 4 SO| a,[*-D], ; . I A / • i| - ,8,F*-£>of-t4g g flog ^SfW. 



CH7|A-|,^= r^ 0 rf i - ^-il 1 , SJ s= Fsj*-Z>] s ,[*-£>- 1] ■■• . . . ( A - / ■ - 1 • 1 1 1 ' o|B|-Jl SSlfM [EH, #71 ^ ah* 



<H7W,k = /;Ls s'j.^IM*]*] ft ^ U^ycK Sfh < 4=«H 2 1> # TfltfsfeGI lath xl^S Hjo|§ 
H7| *[7\ < 22> 2^ 5fO| ?l|tfm 



nsm, m® a-sioig3.7i m» ass ai^ s^tr^^ ?js ^ aw. 



atni sis- sah £sm mioig?^ ^sstsi ■bchsu s*i ^agfesi ^jch^m. oisj 
Ajgo^^oii ^gmniois^ ^sg A h ciAi, ^tiE^ ^7ist- se &&ichi °i& mi 01 

swi^&s Mfe 501 AiA<a ^ feS ^ S7j | *- ^ o l[IK ^ ESeH °jmm stu, #7i y^ixi 

OlSHHIAife Ajgo^^S M^7h fcj?fl*! O|#0i|Aife 35^*1 AhSffe 50| cH ^ ?M. #7|S|- SOI 



#7|£|- a-o| a|?ha|^o| H7 | di ^yo| £304 DChBh zm cHSEfe £t! ggsfe gfBS =P*I|SW£] 24s i_H| 

7^| AJAl^Eg ?*||51o S #E^CK 

#7| 47^|o| aja|0«^AH H gf«2| *UM|CHiAHfe 7|^, Ofl^g, 7|S*1 0«*4 **f*j go| b||7^| g^g 

S ah^McK #7| LH|7^| AjA|(HiS& 7|XR0| g^^oS^Ej ^^?f flO^ ^fi# 3I|i="-tj &0\ ^ 

2. ^^[7\ 7^x| ^E|i AH^* hcK Ah 7 | 47^1 aja^ISS xHx^o^ ?5 gj g^g fiOlU, 
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£ 4ab e S2J ^AW|0i| $5 0I5SAJ AlAHopi Bi^o^Ej m|OiS7^» ^AjfW S|*l°l 7hgx| 

^« Oft 0|gShO=| ^d£fe US Sg^o^. 7|*R°| £A| 0HB]|0| ohElIU A|Alo| =? 

ZE« £A]^fe StfOlcK ZLB[^ £4bfer £ gJ"S2| £jA|0fl0fl fl-a OlSgAj A^iJoUH 7|*R°| £g§ ^a|aJs» 

^tis tiJL5i¥EM £im =iois 7^» *, #7i £im miois **s°i <^gm 

SMS SsH 7|*R°S &l h 7|o| £A]sfe ESOICK 0=|7lAH #7| 01 h 7|7h ^Ssfe £im mio|§ 

^Hh*J= E-||0|g 3.7\7[ m ^£ ?JCK HB\jL £ 9fe #7| £ 4a 3j £ 4bS|- Sfe 0|§#£! A|^ij 



EJ^H £ 4aS &3£fh<M 7|xRo| #EiMB, #7| 7|kRS *HB|7|(400), eJ-E^IUoHa|o](405) , ^H&M 

B|7|(410), ^SfSrSM 21^71(421), gJSg*I<H7|(420) ?S1J ^ S|cK 

#7| *|E|7|(400)& StJEfe ¥iS|- gj tf^S * &&$Oi S^sfe 7feS ^St^K 

0=|7W #7| #^SS^7|(403)e 4!" 7 1 #4d P|g£fc &B^S^ 1§^2^ S^t ^ #7| 

#fc!d£2j S^SW g*|SMI t!cK # 7 | *|E|7|( 400)8 ¥£71(401), 6!S7i(402), #t!£3£7|(40 

3), RF¥(404) §» ^U|SCK 

L7H°| ei-EHiLh ±n^5L O\^om £WCHBl|O|(405)fe #7\ ££Sf*mi7|(400)S| £4JSS£l7|(403)Ofl o| SH 

^?> h Sr^£|7|(410)e #7| £^iLKH&|0|(405)CH|AH ^A|£|b RFid^S * S! 7fe# 

°mh #7] 2^tF*HE|7|(410)£ RF¥(411), M7H©| g 7 Hs Si SSMES7I §J gsaSMSS-S o|¥o-|£i EllOlH^ 
^7|(412), Hi7|(413)§°S ^-SSCK 

£^!Tm|0|ggM£J4=7|(421)g #7| ^|J-§*lE|7|(410)£| 5110134^71(412) S| S^S SJ^cH, El|0|a4't!7|( 
412) tHW S^Efe E||0|9 SM(H|AH u|0|9 7^S 7|fe« ^SffCK 0^7|AH ^7| 



U^'yA^|0^7|(420)e ^7| ^S-?rBl|0|SSMeJ^7|(421)(HW S^£|b ^fe h ^ flO|S7^|4=2h #7| a|0|34=tJ7|{41 
2) o| g^h ga^S oim^o^ #7| ^^S ^|0-j^7| 7hgX| U|EHft ^l^&Ck & h 7| US^|0-j7|(420) & 

bi h § iHlO|gn^7^l^7|(422), 0-|BliO|fflJeH7HI^I-7|(423) = #tl##Sa^|^7|(424) , 7^*|«jE^|^7| (425) ^° 
S 4= Sid-. ON #7| b& h S^lO|glim7^^7|(422) 91 0^y|0|ffllE^7^|^l^7|(423)e Ctggsal ^(Hl CHg£|b 

^ ¥Ui£|0^^ ffcK CEl-EUH & h 7| £#SH|0|y4$Wltf7|(422) S! 0^[O|«jE-i7=||^7|(423)S 5]|0|^t!7|(412) 

lh°i 4 ; S7^so^| ztzr chsai?^ 501 m-^sia ^ sjck ^ff & h 7i as^Aiio-i7[(420)s ^7j(Hi ^ 



^^BJS^7|b BS|^ £S^S EAISUl SJxIb ^«^o^ a[0|H^Aj7i(412) fil Z|- S7HLl]o| a 57 | ok ff 

b ¥W| ^IxlScK $a-?T*|B|7|(400) LH0i| ?]*|JEfe HS7|(402)S^ ftj^^7|(403) 2| ?|x|b 4= 
4T7I& ti[2\ £Q\ & Wgo| ^A|0i|Sb #7| 7fe^SB^ 7|&^^ S^Bi^ =?m $2. 9i£°.S., & 
& #7| 7fe^if it,^fe 5£S MO^O^ *fDK 

4T7ISI- 7IXR2J o^^o^lOl A|^«o| ^ 7h ^JAIOISS ^S.7\S. 

tic[. o| ^So^AH ^7| 7|aRo| ^^i ohEim oHBilol a|a^S &&^°^¥^ n]^ y Jl£|fe a|o|gSMo| tm 

&&»J9\ mm n\omyi\ m. #7\ b^o\ shsi us.m ^moi ihioissms ^stu, #71 

^SS molS SMS 7 1 xRos El^^HfFb S^S £ 4b« S^^oi -SdgS-ch 



ea^N|LK431)SA^*hCK 
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ea-^si ^ars*Hai7i(430)e 7|*roi g&s a^t ssh susfb us.m ^nt\oi Mamt 7\^m ^m®c\. # 

7| &#VMEi7\(430)£ RF¥<432), M7H°I $7HS i 1 g^gE|7l Sj 33.a&7|5©S 0|^0-j£! g|0|H^£j7|(43 
3), ^i7|(434)gog. ^ of^ 

&7| aHE|7j(440)£ ea^sl ¥lLlh SJ S^cH c«g£|b *Hys S^H 7|xR° 

S £i^s|-b 7feS 41StW. &7| ^S! , S^E|7|(440)e ¥5.71(441), ^g7|(442), tf£7|(443), RF¥( 444)5° 

£&#nioig*iai7i(450)e £&tf 4d^!s.tHiAH ^^tf nioiasM* ^ss- 4, #7i ^ss mm 

SM« ¥£3^ Ego| o^ufg. ^yofl iicy-HAls'ife 7feS ^Sffcf, #7 1 £&Smio|g*Bl7|(450)e ^^mmi 
0|9^S7|(451), ^gfffnl|o|S¥a.7|(452)5oS 4 1 ?M. 0=|7|AH #7| ^^SfH|0ig^S7|(451)0| ^ssh 

b " Jtiois gfi" b ci-sss mois^yai mois^ mazy yismm oHeiioi«j{BH&oi 5* 

fijQl&cK ^, #7| < 15> oil a^yj bihsh a-ol #7| ^SFmio|iJ^S7|( 451)01 4£]=! *jas¥Ej ^Ssfe 

mioissMcHfe miois^( ),^aioi^E^ )°m*\( ) &\ms\oim.o\%o\±atm&m* 
*mttx\ ?ms ms.\ mm miois^ ^siEib som. 



#7|°| LUgCHlAH 7|*R SI fi¥ £&tr*iB|7|(400, 430)$ ^&tr*iB|7|(410, 440)b #7| *i!gj§^7|( 

403) S CDMA 0|S5£ A|^HS| £^gf^E|7] SJ <^Sf*lB|7|o| gfcJSMI 4 a! 

#7| 7|XRtH|A| °Jo|oj at!lH|A|X|7|- ¥27|<401) §J tf£7|(402)§S * £{Jggg7|(403) (HI ^ECS, 

#7| 6£]£!i!-g7|(403)b 7|-g*|a|EWtf7|(425)<HW £j7ME|b 2L7| 7>g*|*|E{ w[0;ofl o\$\ £*J«JO| 

gcK #7|S* Sl-Ol RF¥(404)# &E||L|-CHE||0|(405)S ?H*l ^-M^K 7|XR°| -^*f £j 



zieHgj #7| &Sf^e #7] &SMEHL-H431), RF¥{432)» SSH c|-S, aiol=t^7|(433)» 

SSH &EI, ^ZE, Htf& ChS, ^S7|{434)» gstf 4=^[H|A|A|» °dfech 

OlEEH ^7l Bi^ol 4=ii3te fe h 7| < 9> £h 2W. ^7 1 < ^^^J 9> 2| ^ xHd 

Ofe #7| < 10> $ 7 J0\ iH|0|S^|^ 9J 0HE^0|«^&| SM7^ i*^£|0^ gJcK =LZ\°g. ^7| ^ 

aj-s= miois^s7i(45i)oi ^s^fe #^sr n-noissMofe ^7i < is> <hi u^y uhst si-oi miois 

7^, oHEiol^Ej, 7|-g*| go| sSS SM7^ ScK o|oH & h 7| 7[ARoi|AH Ss^^b SMb nom?i\^( ) 

oihs, ^7i #^sr aiiois^S7i(45i)e ^7i mioia sm so^ah #7i ^^tr niiois^ eis ^s^o^ a^tt 4 

£ #7| ^a» h lf =|0|S^S7|(451)S ^ ^SJ 4, h 7| ^^Sf nl!o|S^ cH^J<H| ^4 &°] nH|o|S 

37is ^stt 4£ sycK o^iAi ^71 ^gfg 8 mioiiwi^ aj ^aj-u 1 ssiioisa:7ifii s-&s» uteei ^71 m 
ois^^i^b a^oim nmo\ gams.^ ssoi afeai «[f^i g-ia-^oi ^s^! mioi&j^i^a 7|xro 

s a|cai|A|7'|b ¥fe h ol 3.c\. zle\jl ^g-ff JH|0|S37|fe #7| jL|£ u J|Ai7|b ¥E, h o| SSol a! 

fedi ^71 vmm mo\ n± eaoi ?m. ^bw bsoii m-Bh ^7i &w miois^i^ at mois 
H7i mi mm tmttoi Ai-sa ^ aw. 



HB|H ^7| ^^fSf E|0|g¥3l7|(452)b 4T7| HlolSSM* q^fi- *fjyo| gEH^ ¥^§f^o^ 

§71(442) CH| oj7htl-c:K o|aj| ^7| £&g'S|0|£| i ! i S.7|(452)<HMH S^^Jfe ¥S^S H|0|SSMb <^|,^3 

S| SfH ^EI^EII, #71 #7| HlOigSa^S S^1^7| flff H j£o| e^oj ^ug 
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Msm 4> 9i°o\, s» fixH aks§°j ^o^Hysi u\\m\x\ mm eat^ #7i e&sF =iioissm# #^o:| 

ESS" ^ ?M. 



#7|*> £0| #7| S^S tflEjMe, #7| a|0|H^tJ7|(433)^.¥EH S^jife ^4JSfc # 

7| £&lN|o|g^S7|{451)e 4 nlolS^I^S # 7 | £^*^|o|gjfijii7|(452)£ fl§ 

^a-smioigsMs m^oi ^-m^m. #7i ^snioisss^ ^§7i(442)e s^h e-gRai ysisi 

¥HSH! *^lH|A|xi2f C^S[@ ^, HS7|(443)S!f RF¥(444) §J &Si &EflM-(431)* S^H 5Zh°£ ^ 



off #7] ^tfEHs ElSoh7hU Aj Ate &^tlo\ gAlzhsjos o|o^Di, #7]£^ i h £ ^MtW. 0=| 

7|AH #7i 3i 0 -^#Sf£MAho|ofe d &flA|LKMS, AS)em£| A|oj0| B^EM}* 7^*[DK 

7|aR01|AH #7| ^I^Sdifi eheimo-|Bl|0|(405), RF¥(411)# ^fclSM Bl!0|H^tJ7l(412) , ^3l7|(413)g 
* ^ti^S ^^W|a|tc|S ojfecK o| 43<H|AH 9101^4^71(412) U|s| ^gfSF a§g7|fi S 

CIS AISSI ££|^Ajg o [& 7hgx|MiEH 7^|Aj£ 7 |ARo| hJS^|O^7|(420)O||AH 0|^0-|x|feGll, mUMW - M 

4^a|o^is& as sBm iist 

a|0|3^^7|(412) o| g# S^0OS¥E1 ^a h SSMej^7|(421)» 0t^°^ E ^ JH|0|S 
SM» ^SSHLHIEL, £#tr^0|£|n|-*M|tf7|(422)£ #7] JE||0|£I3M2|- #7| E|0|H^t!7|(412) 0|/H 

<^&tr ^eitffe j^sopH °do^fe 4 g sa o^^f naoiggMsi- ^seh ^j^smss o|g§^ ^ 

^yif]H|o|g^^{p f }S TfltfffCK gAM #7| 0iE||O|a|El^7i{423)& #7| BIE OlH^fc! 7 1(4 12) tHI AH 



ZlElH #7| #tJAh3h|HM^|Ah7|(424)^ #7| £&gl£gO|6!nH*l WS* 0-|el|0|«jE-K«((y} g 0|gsH £^##^13 

S - ^^<.y § 7||d-&i:K 3S|H 7^*|ffl|EMItf7|(425)fe #7| ^AjAh^ S ^o| ^jdj jio^Ejf n 
m\JL, 0\m C|-A| S^fihShO^ A|S°I ^^^§^71(403)°! 7^*|a|Ej S&^K 



ZLZm Ctm A|^CH|AH #7] ^^9*HS|7|(400) <HI ^tJ miAil^fe ¥i7|(401) 5=' y£7|(402)» ¥4 

a a H££|CH ^i!SJS«7i(403)«H| £j7^|ttj ( #7| $Aja| S ^ 7 | ( 4 0 3 )e ah 7 | 7hS*|«|^^7|(425)«HiAH ft^1£| 
b 7^x1 W|EH0H| o|g(] #71 ^Aj a\\M\X\S ^o[7\ %m ^^ftlS S^&CK aS[H #7|£|- a-0| S-yg 

RF¥(404)fi SSH ^H^7| #^Sff@ #^ ohEf|l_|-0HE)|0|(405) S SSH SZhfiS ^A\t}C-l(7M^£-\ ^& h lT Si 

£ 9fe #7| £ 4a a= ! £ 4bS^ 7|aR S^ h S £A|$fe *#£0|Ch. 

#7| £ 9S SfSSFB, 7|t:R4 44 601E^|£F 651 &^|<H|AH ^7|Sh 4=SffcK o|cffl #7l 7|sR§ 

S7|Sh B^0|AH i7|SKk=0)^jl, 7hg*i W|Eig ^7|SK w[ 0] ) t*Q. 
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0|* #7j 7|*R£ 603EMI 605EMI<H|AH £#S*H"a|7|(400)» SSH ^iJ[H|AllX[S ^iSh SJ e^^Di #7| 7| 
S*|«|Ei(H| °|SH ££Jiiil S-a^oi ££|-£ ^StW. 0|* #7| 7|*R£ 607E^1 - 61 1 &7HiO^AH #7| 

A|Sj(k)S 57>& 4 E^|A|?J Dft Xl^ShBAH 4=£JA| 77hxj C«7|W. #7|°| #7| ££J S 

*[ * °^if aj s o| ^aj s q|7|sfe 4S0|Di, o|nH 7|xRS c|-e S^Si ^Ss^l m. 



Ah 7 | -Hh*f aj^ h-ah^ Aj- 7 | g-e^g 653EMI 5! 655&7MW £SJ-#*iB|7|(430) 1- S^H #7| £^1, NA J3:* 

^aj §y ^Ajg £##fc!£oJ eB|&Cf. 0|* #7| *J±fe 657&3I - 661E^I<H|AH £&#*|e|7|(430) 

m mw #7\ sbss g^^s. * as ass su, #7i asrs ^ss ^s^ch 4^ mwi^is y^tw. s 

Ef #7| B-S-^S 663&3I- 669E^I« ^SSBlSAH #7] £ B [=! g^^S. tt|[o|SSMS ^StUl, #7| ^ss 

miolSSMS * <^thMB|7| (440) S «sH *H^3. £i££H=h naU #7| 653&^l£ £IS 



OlECfl #7) *H^I £J5L» ^4d*M| #7| 7|*RS ^SJ-§*HE|7|(410)S *SH £J 

±2| ^ElffcK 0|* #7| 7]aR£ $^SHiO|SE^^|^7|(422)fi XlO-jS^ 621&WAH 7|-§*|a|E« ^ 

-S^7| fltf ^A|0^« tJ^lffcK =LB\JL #7| 7|*R8 6150" WW <Ha|0|^E^jA| 7 |(423) « «|0-jSHH 3Sg <H 



AjA|0fe E |^ h _h X |oj A| y D o| H7] £ O|fe^E0l| [[^ *||l4|A|0|0iM #7( H]^ X|gA| 

D7^ U|jl^ 0-^5* °| o|g^£7f ^ooj 623&^|0||AH X|1^A|0^jO| 7|g^S ti^SM £&ITjH|Ol^Jl^e ?fl 

*I|2£JA|04|3.*], 4f 7| = A|ojA|^ D7^ Hi E^°l 0|S^E7^ »°B 625B^I«H|AH ^i2^A[0^|OJ o|^££ AjEH 
^0^ ^^*f E|0|S^*l» 7^[ A 1&CK 



Ah 7 | E hoh^o| 0|S^£7^ °j7^|7h #7| 7|eS ife 0«SS AhgSfe A^^h l^H 

0l| Hl-Eh #7] A114|A|Q^ 7I&S4 ^gJrfTgJ S^Si gO^j -yaj^fe ^IS^AKHi^ 7|&^ 5Slj2 -y 

a|s|-a^l. se& BB^sl olg^io^i m-ei- #7| a1[2^a|o^|oi o^g^ ^^ggj gal sm# d^sfe 

Xl|44lA|tH|Stt| 0)1^5! 4 ?JcK #7[ Afc^A|0^|oJ 627EWA1 tJ»!=J ^34lA|0fl(H| [[^ 

E-HO|gH^» 7^[#5Hl ( #7| AINAUMIOJ go 62 907j|(H|AH ^^1! Al|4 *J A 1 0|) 0<| lfl-5 ^4|2S 



#7| AiH^JA|cH|- A-H4^A|o^|o^Ai SSfi ^Sj-S Jfl|0|gn|-$|( p,)ft gste ^^Sfe £0SS S-S^o^ 4 



#7| 0-iaiOl gj 3S«d ^^*f H|0|i|ii^7h Tfl^JElB, 63lB7l|tHjAH *^#SS^G« nmiUt 633&7I 

Oil AH #7| ^|Ah=J ^AjAha.hgg G o| ijcii ji#a|Ej# & * 0]* S^&^O^ 7^x| ^Bj» g4!«fCH cm AlSfij 

£6! «|a{|a|s ^aj^ 7] o ]& ^Ajyg sgstE^ xH|0H*hch. 
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4f7i2F ea^oi *j±oi =ioissm# ^ssw oi# 7|xroi ii^a^ib, 7|a -|^s # 7 | mHJ | 

Elb fllolSSM^ ^afSfgas. ^Elb mo|Sn|-$|Sl ES&^nHM ?StKH 7^gx| wJeHS -a^ 
sftH, oft OISSKH HSofl flWIslsi tl^m. o|nfl #7| ^tJfejS ggtf eeH #7| 7|xRiif 

7| tt£| El^eH x|?jA|^ D£h &&7R°j 0|S4fi(H| Oj-Eh #7| £&SNo|gittM?=l|tf 7|(422) °l S! S^ol ?g 
Elb C^a* *lll4|A|0i|1 - ^44|A|0flft§ JlE^tf 4 Sick 



xiii4!A|tHi (7ies> 

#7| AlH4!A|0|b 7|aR4 &^7| I| = «| a1°U|7J- D7^ QOW Eb USiilSI ^H, 0|g^£7h ZLB| 

htc| pig q]| AhStf7| flS- fl-ElIU o^|o| A|^a°SJJH, o|Bh 7]^«o|sh Sffl-ck #7| A|1 4Ja|cH|cH| CH& 7j*| 

^o| ^ai oj-Eim^aioi Ai^asj t schi ea|£|<h °iooi # 7 | ^an ahhichiah £^tr mois Tfitfsfe 

S^b £ 100H| £A|£N °M. 

#7| 4]A|0|o| S^S tfniMS, 711&7=j| §J 71307=11* ^S^SAH 7|AR Ujo| a|0|3^d7|(412)LHo| £^B] 

7i(5oi)* Bm ^nv^ms.m gsss msis zt §7hui ^ 7 | (502)0 w cm, gsstf7i(503) 

£ S€ IMS^S 7 JSffcK aBUl 7 |xRS 719EMMAH ^£7|<413)S Ssfl 4=^W|A|S|1 ojfecK 

SE& ^7! 7|^R§ 715EM|CH|AH ^ u oWO|S^^7|(511)* SsH BS^oflAH My D BflAlTj ^^ffmolS 

SM{p/'[*-B] «(e,)"w) fffe{ip,'[*j>] £(8,;A f i} ft odji, l|ai ^■^trs|oig^g7i(5i2)# ^SFmoigaM* 

IXI'-'M } 5Eb{ lP,'l>z>] 1} S ^SffEh 0=|7|AH, { b 7|XRoflAH n|B| 8f 4 StO|Dj, Fb £^(Forw 

ard), kb ti^H A|g, ib (i = 1, ... , M)# AA L^|-lHcK o|* 7|xRb 717&7=l|eH|AH D &?|A|tf x|oj£] 

SlCHEhE 0| 5t* ^AH^{p/W}££b{ lp/mi}o^ eJSSU #71(509)* £#ffIE||0|'s|nM4|{p,>- {Ipfl 1 } £ 



5E& o^lo|^&i?||Ah 7 | ( 423)e ^S7|(502)°l <%HV ^ A J A J3:^E^ o^|o|aiE« 7^|A_h*h C K n£Hffl ^ 

7^|Ah7| (425) b ^7| ^A|^|H^ G^¥E^ i|cHH^^Ej 7i|Ah S ^ 0 |» Sfl^SM Cfg A|^o| 7|-g*i«fl|Ei(w[k]) 
73l24lA|tH| (OII^S) 



us Hi x]ojAi^ D7^ g^, E^^7|s¥E^ n= ^ite 47Hai ^i h smioigsM^¥E-i yxnai miois^i 

4» O^ffb 4E^S B OiWSf # 4 5UCK #7| ^j2-yA|0^|Oi| CH*h £ 6tH | E A|£[0^ ojo ^_ ah 7 | 

AJA|oijo[ $tfsm|oia4*l?(l^7|(422)SI SSfS £ no| EA[t|cH suck a^^aio^o^ah A^£[b ol|*7|£b 
#S7|-b& iJfiJfil o^|=7|i # 4 ?jo L K o^7|Aib ciiasj£! (Hi^7|^AH tt^txmym A^stfb 7|-S&cf. n 
EHM- ^7] -y^o^7| Olfilfil 0^7|S AhSSffe 3^<H|E s4« olft 4 afcf. 



4T7| Xi|24JA|0^[o| gxh S Ah EiM0[ 7 (xRb 811&7i| 9j 81307=11* £3H 7|xRLl|£| a|0|H^Aj 7 | (41 2) lH°| 
B|7|(501)S SsH MBI^O^ A S7HLf|o| ^^7|(502)(H|AH gsa&7|(503) 

« S€ aSffcK aBU 4f7| 7|xRb 821&?WH ^7|(413)S SSH ^^JWIaIaIS ^ 

bcK 



a& ^7| 7]t;R& 815&^I«H|AH ^ a oWo|S^i7|(5H)S sm B&^oflAH My D EMNAltt ^i^g ^^«fit|o|g 

Sfi{r.,'[''-f] «(e,.) H 2i} afe{|p/'[*J>] *<e,)"w|} S ojll, E^A| £&S=S-i|0|g^#7|(512)S » S H ^^SfflOlQTil^ 
{ p/cfr-ZJi } SEb { ! p/"rA-z>] I } S ^S&E=K ZLB]H ^7| ^^lf Aloises W|HE|(513)<H| ^S&cK 
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{ P/'r*-^i. p/[*-^-i3, - , v, f [k-D-v, i} } , afe £&SMo|£!=i7|2- 

:l . ■ lp. l*-"-H. - . ip'lk-D-V i m g ggtfq.. 



5E& #7] 7|xR£ 817EMI&UH ^^§H|O|g^S7|(506)ft S^H 4 ^^§lt||0|ij^|4» {pf» <£U, 0|S^E| 

s^n^7=ii^7i(507)« #sn ^^snioig^i4»sj ^^mmf'iimnii^m as esb^ek^^ksos)* s 



Off #7] 7|*R£ 819&^I«H|AH tjA^^SflHjO|g^S7|(508)fi S§H ^^SfSMHIOlSS 4, ^^|Ah 7 |( 

509)* Bm nom^m mm. #7i fH^n-§3nois^s7i(508)e #7i £ a J%mio\m\^r, ^ 

nlloli! ^S<H| o|*h g^si §y Sl^eW. #7| *M|£aHNi||0|^S7|(508) °| 

:l II'. V '<> 1 1 ■■■ .ip/lk-D-v+m g ^f}c\. 



{[i/i't-Di. p,"[A-x>-i], - ,p/r*-i>-^n} sHaitf} oissH £*H£#SN 011^371(508) <H|ah 4 gsa 

fd^H ^ mi o | g 74l^{ Ipfi I } « ^StfcK o|nH AFgEfc o^ysg # 7 \ < 16> _ < ^«hAi 17> §j < 

m 18> ^ si-e ^sofl^as oigffcK 5E& #7| £&s= E^|o|ggM7^ ^srej #7| £#srniioigH7i3-°i g*. 

#71 {ip/i*-^ji. ip/[*-^>-iju ■■• , m F v<-D$f+\\\m omm(¥i^&^%*W!B^7\(508)ou-i a 

SXH £#3FiH|o|ga7| # ¥S &a.o| o|^ae < 20> , < 21> a! < ^ 

sr^i 22> £i &e <hso«ss oissck 



SE& 0HB)l0|«j&1^1A|-7|(423)e ^£7|(502)°l A 4t!i!£.£¥EH o-|B||0|»i|E{ft 7^£hck ZLS-lffl £ 

tl^SM7=ll^7|(424)fe #7| £&?f miOlSEh^-l 0^|0|a|EH» Olg^Oi 13 Gf Tfltfsl-jl, 7hS*i«l^ 

7^|#7| (425) #7| G^¥&l S|C|jJlff«|Ej TMSU 0|ft SfltpSM Cf§A|>yo| 7^x|^EH( w[ k] ) 



A|^A|^ D7^ 0O|7Hl-h U|5L^ Sfg 3^, BBT^SI 0|#^^ 0^ S£7|- Cffl7^A|fe #7| X\\ M A|0i|( 7|SS) 7\ ¥ 

S ^feS Mol^lEh &S^fil ois ^£7h <HJ= ^o^A^Jl LWfe 7|^So| gai& ^ fe x-|fFS MSJCK olff 

8fi| AJAl^|(H|AHfe #7|2F &0| 0gh^o| 0|S^£<H CthBh 7|SS3|- D J^^-4 ^^tf^S^^S d«j«H ^Afe £SS 7| 
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#7| *||3£JA|o|cH| $e £aj oj- E Hj U |-oHa|ol A|^lo| =t£g £ 7 ofl £A|£|o-| ? A !o [ fj i ^a-S=l|0|Sn^^7|o| 
S^S £ 12<H| #AH|sh?ii 7«a|je|(H flq-. 

&7| S||34JA|0|o| gxhg Ahn te nj i 7iX|^e 911 EMI S! 913E^I<HW 7|a1^U|°| a|0|H^Aj7|(412}LH°| 3S&E| 
7|(501)S g§H ^gm^^S* eBlSfO^ W^7|(502)60-jiAH ^b, SS2S7|(503) 

* mu sws^s atma. asm & 7 [ 7i*Re 927emnah m.7i(4i3)i- mm ^m\Mm °a 

£E& #7| 7|xR£ 915EMMAH b&?fEl|o|g*i J:7|(51 1) » SsH BSf^oflAH My A D E^|A|7J Aj°j=J £&#jH 
0|SJSM{l>,"t*-J>] fCe,)'^} £Efe{|p/[^J] «(e,)"«-|} £ <£jl, C[A\ ^%m\om^ g7|(512) « gsH b^m^OlS^ 
^{pf[^]}SEfe{|pf[«>]|j* ^SffcK c^7|aH. : ... . b 7|kRo]|AH a[B| if 4 &fe 2to|a|, Fb b ^ Forwar 
d), kb t^H a|S, ib g^tfi (i = 1, ... , M)S 44 Lhehyjd-. D EMHA|# Al°j£|&cM£ o| St* ^d^HSJt 

{PfWI ffibflpfmijos. ojSfUL, #7| 7|*Rb 917EMNAH Hl$|7fltf7|(509) S §8H b&thH|0|^?-i {|pff}S Tfl 



§A|0fl #7| 7|ARb 919E^|(HW #7| ^£7|{ 502) 5l¥EH ^SfSH|0|£!$S7|( 506) S °A^Vno\^\^ 
7| (505)* SsH ^4=« ^S&tf. 



Off 7|xR£ 921&WW #7| £SEH^n^« OlgSW #7| ^ ^ ?f e{[ 0 1 fe! nh { [ pf [ 3 ] S3 <^^n||0|iJn|-*| 

{Eiipffng smt 4dsi7i(5io) « gsH d^ew. oittH 4T7i a-ss &7\ 7i*Rb #7i ^71(502) 

s¥eH E»y^n^^g7|(505)S gsH ^S*^, 0| ZiO\ D\B\ gSS iJfllxIMi} 5|o ffl 92 1EM| 

(Hi ah es-^sj 0 |g^ #cu ff&su 923&7IICHW 4T7i ^sMioi^n^iefne tim^m, #71 ut^im^ h 

ffl 921EMMAH o|g£7h fccU 925&*|oflAH &7| ^S-fFiUjoliJii^fEE^i 2 ]}* -fid^Sho^ g^{ P ,}s 



5E& 0HE|0|B|El^ll^7|(423) ^7|(502)°l 4 ^S> h § ^^JiL^&l 0-|B||0|9|E{& H&&#. =LZ\& & 

^fe h #Sa^|^7[(424)b & h 7| ^^ST JEi|0|Snf*| ft! 0^|0|«|EH« OlSS^O^ G* 7^|^^J1, 7^#*[w]E^ 

^i#7i (425) b %7\ smzmm g^¥b\ nm^ om sw^^o^ a§ aissi 7i-§*i*iEj(w[k]) 

Afl4A|(H| (o«w Bmm) 



#7\ Blcaj X|ojA|?_h D7^ tf&tf 3^, 0|g^£7h O-IM %£7[ fj Dj|^X|fe ^7| ^|2^A|0^|( o^g) 7^ # 

go, x|44JA|o)|ol|AHfe #7|s* 5fo| &Bf^2J o|s^£o| cchBh oi|^4 °j^54 b^&aS^S« d«|sH Mfe #a 



4T7| 7i||4-yA|o|(H| nfl& £. 80| EA|£[o^ ojoBj^ ah 7 | xil4£!A|o|j<H| sog-^b ^^»nl|o|g^7fltl-7|3| S^g 

£ 13011 7HA|E|0H olch. 
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#7| 7ai4-feJA|0|o| gxna Ahn iM n ji 7 | X |^ e 1011E^I ^ 1013EMIOM 7|X|^LH°| Bi|0|a^£j7|(412) Lfjo| 
E|7|{501)1 SSH ^S-S ^iliLSft SEISM Z| §7HlH **£7|(502)<H|Ai tfS. 3MS^7|(503) 

■ SSH S7^S ^gf] atffcK ZLEIH #7| 7lX|^g 1025E^I<H|AH *£7|(413)ft «*H ^*jDU|X|ft °d 

feck 

a& #7i 7|xr& iois&7^iow ^^smioisx5.7i(5ii)fi s^n esi-^oii-M My zt d e^iai^ xie^ 
nioigsM{p/[*-^j «(e i ) ff »-} 5 c fe . ! |p/ 1 ^ D j «{0,) J V| } g c\a\ ^io[g^g7i(5i2)s sen £sm n\o\ 

g^|^{pf^-oj}E£fe{|pf[^Ji}S ^S&cK aeU #7| ^SS £S, h § =|o|g*|4*ft miHB|(5l3)cH| x-IS&cK 



§A|0fl #7| 7|XR£ 1O150-^I«H|AH ^^tTlHO|i!^S7|(506)S §§M Zj^H <2i^§Ei|0|5j7^ {pf]5 ojJl, o|s. 

SZnf?-|7=||^7[ ( 507)i Q^trmioliWKSj S5nH*| {Riefl 2 } ft ESe^n^^S7|(505)S S 



off #7| 7]aR£ 1017&*|t*AH fHx|]£Wtl|o|g^§7|(508)« #7| £gms«o|g?i^, g3 oxgall o|£J 
nh^N SJ Eft&i^nM* gofl WBp tM£l £ y o W0|g7^# ^StU, o| o|g*KH mio|gnF$|ft 
cK ^, #7| f^H£^SM|o|g^S7|(508)S #7| D]|HB|(5i3)£¥Ej ^^E||o|gSM# £!#fM V7HSI a| 
£^?M|0|S7^?fp/'[A'-i:>], V | /,-,'»- 1 1 - ,>-,'>-) i i| } , Eb, JH|0|iJa7| 5 

{|[i,'[*-j3]Mp/[*j?-i]|, ••• , ip/[a-d-fi ins $ g^e-q.. 



0|E[H #7| ^^f,^|0|gSM7p m±ttQ &7| ^& h inH|0|g^|^So| ah 7 | 

{ p p/i*-^-n. ■■■ r ■ i: £h!E|pff} o|gtH Sjq)£#SFiE||o|S^g7|(508) ofl-M zt 

^mwom^mm) m ^stm. ow &7i nioiswi^ofl ®b owase < ^sr^i ie> , < 
17> a < 4=^ is> z\ &e dso^ss ois&ck £E» #7\ g^sf aioiasM7h ^^s^tei #7i &a%m\om 

37|5°| S^, #7| {| p,*[*-£>]|, 1 1' ••• , iar - 'l'-"3h l]|ft 0|§pf ?4Al|£^tffl| 

fltel^S7|(508) 0W 2\ SAH ^S-SJH|0|g37| ft ¥§&Ch 0| JH|0|£j=17|Ofl Ifl-e 0=1! 

«fi, h S£ < 4 s 20> , < 4^ h ^! 21> SJ < 4=^<M 22> 9k -idScHW^S o|gt^K 



4 h 7|^ a-o| ^SS & h 7| fHxH 3H|o|iJ7f|4= n|-*|7l|^7|(509)(H| °I7^H ^H-ir mio|gn|-$| {[pffl» 7j|#sH 



off ^71 7|^Rg lOlQEh^loiiAH 4T7| m|0|gn|-$| {\tfn& «5 ^S. h lT 2i|0|Sn^-|{E[i P fr]}g ems -yq7[ 

(510)S SSH {dai&cK &7| -id^&^S #HiMe, #7| 7|aR£ #7| ^^7|(502)^¥E^ ESB^S^S7|(50 
JL &&zb3L W2^no\\M #7) ^SfSHlOig^dfifl'je idBjSHH, ^7| ^7^|M^ 3?j #7| 1019B7i|0^Ai 0|# 

£7p 10230-thichiah & h 7i n\o\^u.[^ {Eiipfriis tmtioi e^< P/ >s uiMy^. 
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£th OHE|0|ffl|El7)|4h7|(423)e ^£7|(502)°l 3£S ^£W£.£¥EH (HE||o|*|Ef# n#&Ct. ZLZm & 

d& h a-isa^7!(424)fe #71 aiioisnHa h <Haioia^» ois^oi g» 7hg*i«iEj 

7^71 (425) #7| ^^l^fia G^¥&l ilCHJl^^^ TMSU 0 |» Sfll^M Cf§ A|^S| 7|-§*i*|Ei( W [k]) 

(57) ^jfl 

1. 

o^m o-j5|[o|S ?H|s^, et^°£¥E) 3Hio|gSMS 4*£jSfe 0|§Sti Aj^asl 7|xR#*l<H| flcHAH, 

#7| &NUoHEI|o|« S§H ^USfe eiS-ff *HB|*fe ^^ST^B^ISK 

#7| ^te^SoW mioiasas ^S^fe ^^s-i|o|SSs^=^7|£K 

#7i ^yif biioissms>f #7i ois^<h ^^jyj mm $m 7\Exmm mm^noi 

7|£K 

$^J^^7» ^Hi*f[H, #7| 7|-g*|a|E|0fl o|*H #7| £^S9g7W DflA|*|o| ££J«J» SgS*<H #?l Eh 

E||LMa|O|0^ mmtxz £#S*lB|7|S 0|g§Aj A|>i§|oj 7|XRS*|. 

S^S- 2. 

*I|1?KH| SJoUi #7| ^^SFH|0|SSMeJ^7|7K 

Ah 7 | oigj-g*js|7|°| S^o-i|AH #7| g-gh^os^El £&?M|o|gSMS ^3:SWte £ WHloigs 

S7|£K 

#7i ^^*r BiioiasMtHUH ea-smioig?^* ^sswb ^av^om^s7\s. ^-asit oiss^j Ai^g 

2| 7\X& #*l. 

S¥ir 3. 

XII2SCHI ojoW, #7| ^iflTlH|0|S^S7|7K 

Ah 7] it||o|SSM7h SMfp/ «(e,)V. • i- 2,-M i g^, #7| ££]iJ3$SlA| 7^x| 

S|EJ w£f 0-|B)[0|tti|EH ^S^ace,),/-!^,-^/} § 0|§S|-Oi ^£ ^iWIOjiWI^ t pA '= 1. 2.-v« } s ^ft^fe 0| 
SS^ A]A^o| 7|7C|^#S|. 



4. 

Afl2§CH| ?JO-|Ai #7[ ^^SnHiO|S^tt7|7h 
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#71 gs-s mioiasM7f ^7i smi ip/ -(9,0^:1, 1,2,-^} ^ s*. #71 ^si^ai a^sbh 7^*i^n 

{! p/M=l,2,.,M } S ?fiSfe OISS^I A|A|o| 7 \ x \^ 



SRST 5. 

*ii2Schi ?joui #7i ^^srmioissM°j4=7i7K 01s #emah ^mm #71 £&rir mois?^ g^s 7^ *hs- 

Sffe DilHBlS CH ?bl|*fe 0|§gfc! A|AHlo| 7 | XR §S | 

6. 

*|2#CH| °iO-|A-i #7| m^n\0]7\7\, 

#7| ^SMlolgiiM^ o^|o|w|e^ o|g«H # A J^Sa^l A }7|£K 

S g^sfe 7^*|a|EWtf7|S ?#j£fe 0|§#aj A|Ag!o| 7|*R #x|. 
7. 

73|6»(H| 2J0Ui #7| ^^tiH|0|iJ4^^|Ah7|7K 

gnHN*l#7|S* egh^oj 0 |§ti £#EH^=^S7« cH ?h|s^, a|ona|^ s| #7| Bi^o| 0) 

B^^o\\ [c^B^ #7| ^mE al|o|93M a! #7| midgut Ah 7 | ut^m o|gsKH #7| 

if aiioigiiw* nmt oiggAj Ai^gjoi 7 |^r #*i. 

8. 

XII6SCHI °JO-|Ai #7| £g§ lH|Olgn^7i|Ah7|7h #7| It|= Bl| X|<2jA|tt£| HSW A| #7| H^j#7^ #7| ^ 

^ gss ^asrmioi^i4=e ^^«i-o=i ^ gsa £&?fsiioigii^s o|g§Aj Ai^nai 7|xr #*i. 

S¥& h 9. 

*I|6SKH| SJOUI, #7[ £&SM|0|SlI^|A}7|7h #7| X|ojA|^o| g S |-7|- S A| #7| ^SS ^ 47H 

mois^&j* #71 a a^n e^sr nnoig^si- #71 ^ss n o\§ 

5 fe 0|§5AJ Al^gjo] 7]AR #S|. 

10. 

*I|9&CHI 2JO-|Ai #7[ ^Hl,^iO|S4^7^A}7|7K 
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^s-mioign^,) (ip/i"./ 1.2,-ji/} m ^sfc oiss*j ai^hsj 7|xr§*i. 



11. 

73I9STCHI ^o-SAi, #7i £&§m|0|gnl$|?fltf 7|7h 

V7fj°| 47H £#Sf=|0|£!H7|5 

{ ili/'E^il ••• , I , i. (Dfe 7 1 X 0-|fR A|-O|oj £&§i||o|iigM 

oh &!ftA\Zi$)9k, #7| ntm A £££ «5 ^SmJ£l|0|g^*| :Hi ./i i. - : £K #7| zt £ 

• • i. : S iSal -id^o^ao^ °jsH 4 fin £smH]o|iJ37| 

2,-,W } £ 7^[^tHl, #7| TfltfS iH!0igH7|S 0|S^0i 4 £^?flH|0|giI^-| 

{ P( >={i P /r.'=u2....>/i * -a-athb ois#ai Ai^Mfii 7[xr s-*i. 



S^ST 12. 

aissrcHi ?jo-iah, #7i ^^rinnioisE^wiAh 7 |7K 

^ #7| £^?M|0]git^M ^7| §^&SN|0|gH^p=||A|- 7 |^fiEi 7=||A}£I Zf Tj^w e^£fjf|o|gifr$| 

#7| &BI-7I2I 0|§E« 0|S£ ^S7» Dj ?u|*HH, 

^7i &a-7i2i oig^ dibs mss ai #7\ &&%m\o\^mm -anisu, oi§^ # 71 amu 

C\ A| #7| g 5 o4^ %miomi!km g^Sfe OlggAj A|^US| 7j*R&*|. 

s??r 13. 

73I12SKHI &!<HAi #7| 0|g£^S7|fe ^§ 4=1^5^^ 4 £#£^44^,, - ' • ! § 

£1E^EH£ ^S7]eJ 0|S*aj A|^o| 7|XR^S|. 



14. 

*H9»0fl gJO^. #7| £&?MjO|iJlI^|A}7|7h 

Ah 7 | Zt #7| ^^SJt||0|Sn^S* ; g^^a h lfE^|0|gII^^7i|A^7iS¥E^ Til^g 7V Q^Hh 

Sfn||o|Sn|-*|» aheh 7 |2^ 

^7| &Sf7|2| OlgES ^SSffe 0|S£ ^S7|# CH 

^|7| &&7|2| 0|g£7h QIBI ^SS °Am\ 2.Q m M #7\ £&§JHiO|£!nK*|fi AHEH^ J1[ 0 |SE7r ?J^x|fi 
C\ A| Ah 7 | fflj M^tfUIOliM^lS AjBHg^o^ S^ffe OISSAJ A|^g|o| 7[xR§-x|. 
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15. 

*I|14SKHI &!<H/H #7| o|g£^S7|fe °4% y % 4=^tM^ 4 , / :. 2,-m \ § ^Stfe 

HSE^44= ¥S7]eJ 0|S5iM A|^H!o| 7 | X |^g. S |_ 

s?sr 16. 

*I|6SKHI 2Jo-|Ai #7| 0-jBl|0|a|Ei7i|^7|7K 

Ah 7 | oN«h*f i|5;s¥E| u[sL o^b||o|W|e| {«(«,■). ' i 2,»vW} S 4S£ ?fltfsfe oust! Al^HSj 7|*R #*|. 

17. 

*H16SKH| &!<H/H, #7| *tl#^a^l#7|7h 

#7| oHB)lo|HHiEH{«(e;>, 2,-- v w * $ #7| £&tM|o|i)iiMiN{ p„ '-i, 2,-jw } g o|g«H 6£!#fi!-f9tl 

» ± P , -<«.>=<.,.>*< s Tflttsfe oisst! ai^issi 7 |xR#x|. 

St 1 ^ 18. 

XI|17S"CH| °\ 0 \k\, #7| 7|-§*|*|Ep|jtf7|7h 

#71 ai ch iim n^^m 7^i#s * gasmen 7h§*iajEms mrnut oiss 

£1 AlASjfil 7|xRS*]. 
19. 

XII189CHI &!<HAi #7| ^-ti^^-y^l?!- tH|A|*|# #7| e!-EHju|-oHa|oloi 4= EhS *f A^oi #7| ^ 

A^ D]|A|X|# #7| Zf 7|-g*|^E)o| o^gjj^ ^^oi £fc]iJS S^Sfe 0|§§£l A|^H£| 7 |*R #*|. 

s^sr 20. 

0|S5*J A|A^o| g-nj^ s-^ojj oiQ^A-i 

^trtlJiS ^tisM xieisfe £&§*isi7ish 

#7| £tf tFUS-SI zt ^S-fFiHolSSMSS ^SSfe ^^SfHlolS^S7|2h 

#7| ¥SS 7 A gsg ^a-frnoissas* a&Sho^ ¥stm-b £^sM|o|g¥i7|S>h 

¥s.ShS £#$H|o|gSM# &*Jfl|A|x|£|- fi-fll ^gs^oi #7| 7|xRo^ nls^sfe ^^*f^E|7|^. ?&E|fe o| 

A]A^o| g.n|- 7 | 
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SRST 22. 

73i2osrcHi flo-w, #7i £&sNiois^S7i7h 

A|A<gj°| 0^5? #X|. 
23. 

( p/ «ro,) J V .• i 2,-,A/ !- g OlSS^J A|^^o| E hoh^ s-xi. 

24. 

73I20S-CHI &!<H/H, #7| ^^Srn||0|^S7|7|- ^tiEfe ^Jf^iE^ =L7| £#§B||0|£ISM 

( Hi/' «(e,)^ I, /-l, 2,-M ) fi Ol^g^J A]A^o| &gR 

S^S 25. 

*I|20SKHI alow. ^a h lfxHB|7l7h #7| a||o|gSM« *S °| d|a|x|o^ tfSjsM £d£sfe o|554J 

A|Ag|o| 

26. 

73I20&CHI &!o-|/H, a A^ME\y\7\ 4T7| aiolSSMm mj*1°J ^StFsH'dS *§H ££3*fe o|§§ai 

s^ir 27. 

o-ia|o|« ?d|Sfe 7jxRj!f ois 4=t!£fe ?H|tfe oiss^ a|^«||o| ojchaH, 

#7| 7|XR&*|7K 

&7| eFNUo^io* S*H ^Efe *J£# ^sishfe °A^Mr\7\9,\, 
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# 7 i mioissMSF #7i <%a%tis.m omnoi ^aju m&m ?w 7hg*i«iEH# si&sfe bssmm 

&i!iiS&7» ?H|S^, #7| 7^*|«|Ei0fl o| S ^ # 7 | ^AJU^^^ph DflAjjC|2| ££JUt- S£3t<H # h 7| Sh 

E||i_l-oHaiio|cHI s^sfe £g§*H£|7|s ?gJEim, 
# 7 | g-g-^ s-*|7K 

#7i ^^srtJifii 4 gsa ^a-«nHoigsMss ^ssfe ^^sfmiois^s7i2K 

#7| ^S=j 4 ^gJ-trHolSSMftS aSsM ¥Stm-b £^tN|o|g¥i7|s>K 

^^SlUIOlSSM* £t!oi|A|X|<2|- %m C|gs^O=j #7| 7|xR°S jzI^hh^ <2^£*jE|7|£ ^^£|fe 0| 

3?sr 28. 

£hE]|L|- 0-|a|O|fi ?H|ShcH, ea^°S¥Ei £>#& DiOlSSaS ^Sfc 0|§#Aj A|A<i°| 7|XR#*|7h 

#7i mmomom Bm ^usfe ^2* A-mitfe ^s^, 

#7| ^B!S ^SflT4Ji<HW £&lf m|o|g^Ml ^#tfe 4Suh 

#7| mioigSMSF #7| ^tJS oisskh #£JS S^S fltf 7hg*|a|Ej# ^tfe 

# 7 | 7 |-^*I«|&|0Hi o|«|| £Aj E | fe D||A|X|o| £AJH, S ££j S ^ #7| ohEjiH-oHEHOlOHl g^Stfe- 0|^0-|X|fe 71 

29. 

olSStJ A|^lo| g-g-^o] «4J«jraofl °io-|AH, 

#7i Ms.m ^^if ^zoi g^n £sm^ioiijsMes 
# 7 i 7Y g^ HJ ^^*r E |oissas« as^M 

#*|o| 
St 1 ^ 30. 

mm omom ?msfe 7ixR4 £&tr £Jje°i g^y-yoi ^o-iah, 

# 7 | g^o| #7| 7|xR°£¥Ej S££[b 4 gsg £Stritl|o|g3M#S #7| ^SS 
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#7i 7|xroi #7i Ei=aiJEjb gs-s moissM* *, #7i eioissm* oissfch £*jsj s 

#7| 7|xRo| 7>#*|«|Eio| £|*H miA|x|s| SiJgJS m^o[oi #7| £Wo-|a|oM S^shb jilS°s o|¥ 

(HEIIOI* ^ti\nui BiR°£¥EH ^tfS HIOISSM* ^Aj^b olSSt! A[^gjo| 7|*R&*|cH| flo-|/H, 

#7i ewo^iois s*n ^Efe °-^sr ^sitfe ^s^ewsk 

#7i ^d£ib ^am£i±oiiAH £im mioissMs esmmoissM ei^isi-, 

#7| «ia»tJiS¥El ^ O^IOl^EiS Tfl^SFfe 0HEH0|WjEH7=!|AJ- 7[Sh 

#7| ^^ffH-ilOlSE^ <H5{|0|«jEm 0|S«H £«J##«1SS ^ffe ^aJa^^a^^ 

S g^tfe 7^S|ajE^^|Al7|£K 

$^J^^7» =?timo\, #7| 7|-g*|a|E|0| °I*H #7| ^ti^m^m tH|A|X|oJ ggs><*j #7| oh 

E||LMa|O|0^ g^ffe £#&*1B|7|S ^gJEfe 0|ggAj A |A^o| 7 |XRS*|. 

S^S 1 32. 

omom ^mw, &st^°£¥ei nfloiggai- ^tmt oissaj aia^°i 7 |xr^*io^ gjoui 

#7| e^Mo^|o|# §sh ^£JEfe °-1 u Jf ^jes *is|sfe ^#SF*lEj7|s|-, 

#71 ^iiiib ^s-iftisiow ^a«r moigsM« ^mnt ^awoiygs ej^7ish 

Ah 7 | ^ajej o^utg aj* s¥e ^ sa o^^aioiu^oi ise^n^* nmm, #71 ^gg SsS 4 
7H mo\%n^m$ #7i 7^^ §^ ^gmmioism^ £*&i^nh^* ois^o=i zj- aaisi 

l^7|£K 

Ah 7 | 4,aj S o^g^sifiEi 7V <heiioi*iew TWfe 0 \n\o\»<\m\#7\9.\, 

#7i ##gmioign^^ oHaioiaiE^ oigsfi *aj##sms nmt &m$*mn#7\9\, 

#7i £d#fftya^¥&i 7^gxl«!E^s 7m^<h #7i a^js imnn^m #7i ^Ajgjs-a7|o| ^0-1^ 

S 7^x|«|Ei7i|^7|fih, 

$tjus^7» ^ui^tn, #71 7\m*mm\ ^ish #71 *tlss^7|7^ *^j£jb \&\ma9\ ^tim mmoi #71 ^ 

E||L|-CHBI|0|(H| s^^b ^«-S^B|7|S ^^£fe OISSAJ A|^Ho| 7 |xR#x|. 

s=p?r 33. 
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mm o^iois ^u\nni ea^°s¥Ei gs-s hioissms ^ti^b oissti ai^usi 7|ars*m ?ma-i 

#7| ttNL-KHEllo* «*« ^^^fe £]Jl« Mzm^ m&MEfrM, 

#7i ^gm^ow £im mioissM* ^s^fe £&§=aoigga ej^^ish, 

HlOign^fi ^Sl-Di, #7| 9S7|S| 0|#£7h D|B| ^SS £J*I*I £ch A] #7| -Hh^jolgii^e id^\JL, 

o|S£7^ #7| ?J7^|MC[ A| #7| oN^^ioign^g aheh^o^ mtl£ ^^4fn-lio|S^?-l^l^7i£K 
#7| o| gnHWitf o^|oNe|s o|gsH £*J##ga* ^l^ffe ££!##S3:Hltf7|2|-, 

#7| #d#^Sl^¥^ 7>gx|^Ejft nmoi 1$ma\, #7l 7^*|a|E{ft #7| $£lgj§^7|°| A|0-|Ajs 

Stim&m ?H|*HH, #7| 7hg*|a|E|0| °|SH #7| $^IS«^7|7^ #£j£fe DflA|X|o| £Ajty # ^a^ #7| £h 
E||Lh0HBl|O|(H| mmtt &HVMS\7\2. 0|g#A| A|^fjo| 7 |xR#*|. 

34. 

el-EUM- 0-ja|O|S ^Hl^Di BS*Sf°£¥E| B||0|£|3Mft 0|§§AJ A|A^o| 7|XR#*|0fl ?J0-|AH, 



#7| ^aiTt!AS.¥^ ^5 ^aS=H0|Sn^^ HS&^nK*ft #7| S^S 

ft i§2i o^gs s§H TiiAi^oi zr §sa s^ah ^^trmioisnf^s t^shh, #7i est7i°i oi§^ dibi -ass 

iJ*|*| ^@ A[ #7| ^^lfE'l|0|gE^» timbJL, 0|§E7|- #7| iJ*||jfc|Ml} A| #7| 35 ^asmioig^ 



#7| ^a-Sfa-llolSH^ oHBi|o|"±t|EH-B- oigsH ££]#tf SUS 7|£K 

#71 $*j##«S£^ei imxmm ntttw 7 <$ma\, #7i 7h&*i"*ii^* #7i £^i^7i°i ^0^5. 

S S^Sfe 7^*|«|E|^7|2F, 

^AjHj S Aj 7 | S rjiHl^Dj, Ah 7 | 7 ^*|«|Ej0fl o|gH #7| ^^SS^7|7^ [H|A[a|o| ^Ajnjg ^^SKH #7| & 

E||LKHB||0|CH| ft^ffe ^a»*HB|7|S ?ti£fe OISSAJ A|^g|o| 7|XR#*|. 

St 1 ^ 35. 

mm omom ^mm, E>a^°s¥Ei ^a h sr ^oissms 4>mt= om&& M±m°\ 7|ar#si°i £§m & 

i ^Aj^yno^ oJo^ A ^, 
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#7| a-NM-oHEIlol* §©H ^£JEfe ^^ff^JiO^AH n||o|SSM# ^SSfe ^£4, 

#7i ?s=j ^^srmioissM* oissw g^n ^s-smoisumn* 7^3^ 

^ 7 | ^|fS-4Js.s.^El ^ gsS o-|aio|ajE-is 7M§fe 434, 

Ah 7 | ^ifn-iioiyn^ ow\o\ a mm o\%m 7|-§*isiem g*jsfe 4Shk 

Ah 7 | 7hg*|ffl|^o|| o|sn d||A|a|o[ ^ajhj° s^SfcH #7| £!-EflLHHBl|o|ofl mnt ilS°S ol^o^fe 0| 

SS aj Al^asi 7|*R#a-|o| 

36. 

0^14 o-ja[o|s ?h|s^, &I^°£¥E| £gm 3Hjo|gSMe ^fcjsfe oisst! M±m°i 7|aR#*N flcHAH, 

#7| e.i-E|i_foHBI|o|e SSH «1W9t!icH|AH £im HlolgSMfi ^m\oi *|#sfe 

#7| *dJS.£¥El oH^^|o|gii^J gj E#a^n^M 7i\t^m, #7| ^ 3£S «4*f*S| 

Ah 7 | >,AJ^| ^^^Aj^u^ TV g^g <HEI|0|«|EM 7^|A>5fe 4S4, 

#7| £Sf§sSo|§jnMi|s|- o-|e||o|^E{ft 0|gsH 7|-gx|0|E« ^j#tM ?S4Jsfe 

#7| 7hg*|«|EiO|| °\m &£lZ\b W|A|A|o[ ^AjHjg g^sKH #7| £hEflLHHBl|O|0fl 3*3 °£ 0|¥<H*|fe 0| 

37. 

eNiu- o-jaiois ^hwch, ea^°s¥Ei moigsMe ^tisfe oi§5*d Ai^asj 7|xrs*i<hi aiow, 

#7| oh^Lfo^iol* s©H ^£J£fe ^SUioflAi ^^S mioigSMS ^gsfe 434, 

#7| ^SS £&Sfm|oig§M» o|gsW ^S-§H|o|5l^*|# H^o[JL, #7| «&*m&¥&l ^gm 

E-lloliJii^* 7i\mm, #7| 0ST7I2I o|g£7h d|e| °w|x| fich A| #7[ £&SMH|o|£|nM4|» ^&|SU, 

oig^ #71 gjT^iaa ai #71 m& °4%%m\o\%ntm m\%m$^ s^sfe 4S4, 

Ah 7 | ^aj S o^gf§iJA^El 3££ o-iaioiajE-IB 7Mtfe oHeflo|wjEH7H|iii-7i2K 

#71 ^gmsioignHwsi- ow\omm oissn 7^xi^^« nmoi ®mt 

#7| 7hg*|ffl|^0|| fijSH DI|A|a|0[ #aJhj S S^gfcH #7| g-Ej|^B||O|0fl HS°S 0|^OH7C|fe ol 

38. 

^E^m o-j5]|o|s ?h|^d^. E^a^°S¥E^ Hoissas ^tlsfe o|§sti A|Aa°l 7|xRS*N ?Jo-|AH, 
#7| eMMUo-ieilol* 5§H °-1 y #«f^io^AH ^^*r H|o|gSM« ^tt^fe 
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#7| 7^*|W|EM £1^ Dl|A|X|o| ^AjHlo % M t ^ Ah 7 | Oj-Eiiu-OHBIIOIOHI S^Sfe #£03. 0|*O-|X|fe 0| 
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QlO\E\ 7|XRo S ^Ei £l£E|b RAB£r ReverseRateLimit DflA|x|<HI °|SHAi XHloHSch o|EH| <^*f 
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10 {32 
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^.rUB OB £ 1S S^§rO=l IxEVDO A|^BjcH|AH °^tf g=L°| d|o|E| £!^So| xfloHElb ^rSS MEiecK £ 1 

e IxEVDO A|^ajo| o|S^Oi|AH S| d|0|Ej &&m9] JIM *S£0|CK 



o|g^e 10&WAH sia °1^1F Ua.* Bm s7\ d|o|Ej S^#(9.6Kbps)^ cH|o|EiS Sfc&cK nEHBAH o|§^ 

& SatrOi ^^g- MAC ^HyS S-A|trCf. ££8- MAC SWS &A[f^AH 14&H<H|AH RAB* ^fcJSrB 

1607^ sssho^ ^ai]o| dioiEM ^(R)« srsoii cc r e sx(R)S aAfscK zl^ ^ 

180^|<H|AH ^tJS RAB7 r l£j7|-» ^A r tU, RAB7|- 1 £J 22&7i|S ^l^tU, RAB7 r O^J 7 S^ 20E^|S E!« 

ecK RAB7 r o£j g^b s7^t^Erb asoioi, rab7 P iei g^b s^es ^^Ei-b aisoi^. 
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0|EH?t ^doi CLhBr 200*1 2b 220*|oMb $?\ 16EMI<>M tf^SS a!S£r 4=(R)?r *|-»o| [G5 2t(Pi)M 
^ HA"| ag 3^ persistence test7 r gg£r 3^0|C r . [tfBW RAB SJtCHj CthEh 240*! Eb 260?WH C||0|E| £j 
S7 r A|?l7HU SEb a^Amch ZIHU OlS^g 280*13. SSSrO^ BSE im ^SfU 01* e^a- 
*f g a2 j ^S&CK 0|HH BAH £j&80| RRL(ReverseRateLimit) DH|A|xloH[AH x|A|S r b S^»Mc r H£ 

3^ 32#*{53.33ms)§ 7|C^ *- RRL OflA|X|CH|/H X|Aj# £j£S^ S^S" d|0|E|°| ^S&CK ZLBW, *H 

n°\ S$»Ol RRL fl|A|*|0Ui X|A|t r b g^MCr S 3*. 0|§^£ 7|XRoS.¥Ej C||0|E1S ^A| £i 

a& OlS^e ^U-sr UH£| 7|xRo^ oh E | 7 | o|^ ^ 2>0 ^| £A |^| u ^ 7h 0 | R R |(Reverse Rate 

indicator) ^trU o|* 7|xRo SfSiSCr. o|E0| o|S^o| 7|xR°£ gTfrj^b 3&*& §r7| <£ 2><>fl 

£A|£l H|.fi|- #0| 0 / 9.6 / 19.2 / 38.4 / 76.8 / 153.6Kbps £$* gfij trU^I <^tf &3.7[ ^S^Cf. 



Data Rate (Kbps) IRRI Symbol 

10 (boo 

9.6 1001 



119.2 1010 



38.4 1011 
76.8 1 00 

5153.6 1101 



E*r O|g^o| o^g 5i H o| e|o|e| AH^Sffe S¥ 7|xRb O|g^o^ tl7\ <3£ 3>0fl £A|# d r 2r £ 

& ReverseRateLimit messaged £j^j£rEr. 



IMM _ 

Field Length) bits'; 

M«-.s;kjp II ) !". 
i29 occurrences of the following two fields 

:RateLimitlncluded ;1 



IRateLimit 10 or 4 

^Variable 



#7| ■ £ 3>g ReverseRateLimit 0H[A|7C|o| ? ^ £0 |cK 0|S^& #7| <£. 3>°\ DU|x|* ^£±t± 4, fc]<H*l tiS 
1.1 C3)|0|&| S$«4 SAHa| d| 0 |El H|jjLS r 0=| E||0|Ej tigSMI 

&7|°| B]|A|X|fe 7jXR(HW 0|§^o S £££|b EH|A|X]^AH HHS| e||0|E| *H£e§ *|<H*r7| flSM A r g 

SDK m|A|X| LHOfl 29?H°I El|a^7r 4 h SJS 4 ?J°0^, eil^b 8He MACindexCHj tt&S d|0|Ej 2£SS 

L r E|-yjCr. MACindexb 3£j¥E-j 32tt!77r*l ¥7H!c r . &7| <£ 3>CH|AH 'MessagelD' S^b RRL tH|A|*|o| | D * L ^ 
L-HnH 'RateLirnitincluded' S^b 'RateLimit' S = 7h ¥7 r £io-|? A ibA| otff L^E^L :: }^cK S£ 7 [ ^-7^1 oH ojog 1 
RateLimitlncluded' SEb AllUilJl °>o^ ' 0 '£S AHUScK 'RateLimit' g£b 7|x|^0| o|S^ofl7|| 

0|0|E| U-ErLHb ¥^°^Ai 'RateLimitlncluded' •VS. Mm £|(H2iS nHOfl^ ¥7rl!l=K 7| 

sRS 4U|m» oissho^ cf§^ as <na% Uafil c||o|&| o|§^op^ ^ 5yc r . 



0x0 0kbps 



37IW*1 ^2003- 0035969 



0x1 19.6 kbps 
0x2 19.2 kbps 
0x3 38.4 kbps 
0x4 76.8 kbps 
0x5 153.6 kbps 
AM other values are invalid. 

&7|0| D]|A|7;]S ^£\#0i OiS^Ol C|]0|EH» S^Srfe S<H| OlS^g #7| £ 1 S I 12EM|0flAHSf ^0| 7|X| 

^o^Ei S^Elfe ^S-ff(Forward) MAC channel* H&t 9A|*I-C r , 0l§^£ £ur«f MAC channel^ S 
*M £j££|^ RAB(Reverse Activity Bit)S persistence test* 4^§ r o=| *M c^[0|E^ 

£H£«S XH|0-|^7HI ScK 

E 2fe Active Set of iS^ IxEVDO ^-\2\ 0\Bm}°\ S^S EA]*I- E"EMo|c|-. E 2<>M 3T 4= af*0| connectio 
nO| EBjfcfe *|E| 12r 0|§5*LKH|fc If MSlj™ *Htf, 91 J=5H*j *Hy, MAC xHti Si ^S> h lf MAC 

*Hyo| a-SJE|<H connectionOl <2g&| °J*| StS ^(2£j - S|t|| 6SJ)2 r 0|g^L^[b EEH«f *liyo| 

&JEJ<H ?Jx] 8ta. E 20i|AH t 4 s &!£0| OlS^g £|cH 67HSI Active Set§ ^ ?J°Di 0|§^-£ Active S 

etUiOfl £§ ^Ei=o| XHIoHxH^&J £g!tr MAC *Hg£ ai_|E|U£H^. ZLB|jI #7| MAC *Hy g *t|. 

RABS SUEji!^ d|o|El SSffcK 0|g^e tiXliSl Active SettHI ifffj 7|aR°| MA 

C channelg RAB« QMt[oi Active Seto-il SETS ™E\Q.\ RAB7J- S|4: 1 ?HHri TsL AH|glE|cH&fe gM» 4^t| 
^| ^S-g c||0 1 E] ^5 flSH persistence testfi ^S&Cr. 0|§^£ connection ^3 A| 3f£ ^3 

§0-i| 7|^Ro.S.¥EH D-||A|x|0^ go|J£| persistence vectorfi 7r*|lL ?j°cH, persistence vectorfe RAB7| ' 

0'°S A4!S^|OH a|o|EH £j£»S §7 r A|?|b 9^21 RAB7f- '1'S Ai|S£|<H cl|o|&| 2^A|?|fe g^ofl cH 

§H Ss|7h acK 

Persistence testfe £ 1 °l tiS<H|AH SbS Ur£r S"0| <yo|°| gig^ A^ r <H o| 4^7| persistence vector 
o\\ St* ^A[7|e persistence testoll SEW. RAB7| Sli i7HE r £ AHIfJJEU 

, 0| persistence testof 2¥<H| tjAfl ^gfS 1 G||0|E| *H£gl yog. ite&ck ^EHU, persistence test<H| 

4|nH& S^ofe cHlolEM ££»S ffxieh}. o|nH °4%^ $\o\e\ *j£»o| ££*£c r qo[x\?\\ JEie, 
cH|0|Ej ^AlffcK iff, Active Setoll ^e^¥e| 4=t!S RAB7r S¥ 'O'^S AHI1JSJ 

O^JIL, Hr£^ persistence testS =rSt r <H ^SShSJCfe E|0|Ei 2HH^ g7 r A|^ 

c|. neiU. persistence testcH] S^ofe EHlOl^H ^^IffcK O | EEfl i=H| 0 1 ^ £H£#0| 4jc|| 

SME r ?Hx|7H| djO|Ej Sjcll S^SS #K|ffc|-. iff, S^ol| xflffg &^0|B^ mm E|| 

o|EH zicH^ ftMtKH dlolEH 4=SffcK o|a r &o| dlolEHSi 2UH S?r afe S^A|?|fe 7| 

^SSrb RABfe FABfif t£%\\ M&QQ§s.\(T\me multiplexing) S.\o] SS*Hy(Common Channei)eJ 
MAC channel* BMM O|^^o^ ^$£|7| [CH^0i| RABfe o|S^O||7|| 3.^ 0|§^£ RAB2.[ 

(HI llrEW d|0|E| S^M* §7 r Sfe #&M?\7\ flfl persistence test* 4*«&Cr. 

0|2 r fiAHo| IxEVDO A|A^o| °^ff |ja2| d|0|E| ^|0H 7|xRo| pjabq^ [[^ r persistence t 

est« ■TSSjog. djO|EH S$*0| X^|o^E|a S . ! fu || utiiizationOil 0|s7|7J r ^l *l?jO| tf^^rfe S^|7| yjcK 

s& ois^oj iL^itm 2i& aw s-^osah nm\ &m x 4?i oms ms& ^ sjck nsiss, 

0|#^ &flo| d|o|Ei S^g ^|0-|7r 0|^0HX=|0f: *|-x|eh zi 3^ A|0-|S fl& SLmi^7\ ?ix|7| nHgofl 



ITSOI QlTHAr Sfe 7j#^4 4Aii 

C[f£rAH £ ^go| olgS^J Al^^opH °^*f gHfil Dl|o|Ej « ^|oH*^ 4= ^SS 

e c r E ^r*i& clio|EH S$o| 7rsff o|SSt! Aj^cHjAH mtV o|«£(full utilization)* m[B 

Mm\ Esra- ^ ?Jfe ^isa-oi ?jek 
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M ahgo| £ C ^ d|o|Ei *j£0( 7 r feff 0|g*A| A|Ag|OfAH. 0|g^ <q#V UH°| G|0|E| ^^gS 

A1N& $ ?Jb xlg&o| 5£Jc r . 

& &g°l a 4^ 0|S^0| G|[0|E|£| £j£§o| g7 ^ gj ^ m tfgSjos s^oi 7jXR°| 2^ 

= x||o-|ft ^=8^71 flff- gJSS ^ISS-ofl 

# 7 |& =w SS g^^ 7 | e ^sai arae, smsi 7|*roii £|«h s^£ib uhhi ^imb *^o| 0 m 

44E # h 7| 7|XR°£ ^ oi- m^o| mm ^eSS 4A|b 0|§SA| A|A^|AH, 4 

ois&tfoi 44 ^tfsF dioiEi s^s 4=«* cm, isai oisea-ow ^xm emioi&i §?i at 

4^t r b &H°SAH, #7| 7|*R°£*fiE| #7| 4 olS&tt-S S££lb ^53 *Hyo| ?j7j| SIS U- 

4U|b oj7j| SSS 4^orb BrSUf, #7| 4 #71 H|°J3i o| h^ojeh -g^fe 

#7i 4 ois&itoi #7i swisi dioiEi &gma m Hb #±tt #7i ^ss ^ stoi #7i 

4^ £W £1*1 ZJMCr S [ty #7| SA()o| E^|| 0 1 &H £j£#S 2B7=I| §7 r £fc 1 EMI 44: S|H #7| 

*°J5! ao| #7| 4^£! S S -12J gj7| s°jsml| 4 8 cffl #7| tM£l mom £J£ 

«» 1 &n E?\ Kb 2EMI Zj£3fe 3I-SS i^ffcK 

fEff °-1 y #^ C||0|Ej £J£#£| §?lb #7| OIS&SSI LH£| 7|XRS£*E{ <4^?f d|0|Ef 

§?w s?£ib s^oicn, °4%%* mm 4^b # h 7i oisesfai aa- ui°i ojj= e ?ixro^ ¥ ^ 

B|H ^l> h § d|0|Ej £d£»°| 4£7 r £^£|b g^oicK 

aBli #7| nhSJS ^1^21 4=4! nhSi53 £J^£l ^SE, HE atf m\ 7|aRo^ ¥e1 e^^J *«y 

SI £i^§ fSSH, #7| ^°J5H *^S| S iU£| 7^fe St* E ^5H xn^o^ ^SthDl, 

#7| ^B-ff D||0|E{ £i£#o| §7^ afe 4ife ^A|ASA E|^E7|. g^(H| ^SffcK 

^ 7 | th sxh-o & ^^ 7 | o|* h m Hhgo| HhHHs tKH 7 |XR0^ o| SH SftJEjfe ojoN uHoHl flxl^fe ^^o| o|S 

gy-S #7| 7|xRo^ 4, oj- m^o| ^ 0 | E ^ S^SSl o|gSiM A|^iiol|Ai 

o| 0 |§&aoi my mm tm, #71 oisea&ai dioi^ s^sai x^oh ^ao SA H, oi§ 

stj eai-s¥Ei ^gfs s^s A-|AW(RRi)» nm\t n x J$, #71 ^^tr siai^ as ai 

#7| °4tim ate Zt O|&0& h S^ M^c^lAM ^ 0^ S^&CK 



o|«h S¥B ESS StesHH & a-SS #Ai|t| tiSffcK Sff S StHW A^EIfe go^ g '^BSf'olE^ 7|x| 

Oil AH O|g^o^o| M o h|N g olQj^Bl, ■^^■OIBI- SS 0|g^(H|AH 7|ARo^o| o| D [ S c K i& ^ ^ojo| 

^A| O^IOijAH IxEVDO A|AH£| QMuh^ ofls ^SS^h 0|fe IxEVDV AI^SoflE S^ff gfljos ^§ 

m oissa] ai^^o| o^Hh^ bi H o| d|o|Ei %m m ois^ai s ^ o hJ1£ | SilF 7m ^o\ m 

4 ^JISIS, 3511 OW A|m7| M^m°\ rt|A|X| ^ ft! SMS ^ SSCK 

e RAB(Reverse Activity bit)2j- PV(Persistence Value) test* MSUb 7|££| 1xEV- DOS] ^I^Sf ^|0| 

E^ *H£» Ailo^^jlf Z/ol RABS F- MAC aH^S #§HAi O|§^oi|7i| ^^(broadcastingJ&cK ZLEH3 0|§^ 
g Pilot SHys| ^t! 7|AR01|AH ^l(threshold) SJt«H| ®Z[ 4 0|g^gO| H§ Hfio^ ^§@cK 

asii 4 ^SoiM Sfl LHo^lAH §301 d|o|&j S^SS 7H u J^o^ ^|o^t|| m 

aeH^ olfi s cH #A||t| #e^cK d)|o|eH Tdlo-I ifas ^S^7| flsHAife 4 ass lHf7| 

fl& SJ7=II S^(threshold power) SM7^ 7|ARopH o|§^o^. #££10^ f[ C \. o\Sk 4& SMfe A|n^g tH|A| 
x|tH| ^7 r £|7HLf ESlTflSSi ^lM(symbol)^ ?^£|o^ 4 ?^4. #7| H7i\ S^(threshold power) SMb U 
n\ aS A>S& 4= a|CK 0|2h ChS HE &&0| S 7«o| as ^#S^^ SU, 7|XRE XiAI^(indicator) 

ft AfgsFo^ ol-S^Ml mi 2 ^ m. o| SMb ^ftS AHS ^ISff mi, ab n| x|S i 7 dS ecH 7|a] 

^tH|AH OlS^o^ S^SCl. SE& Ur^iAr trb a§o| 7^0^ SM7^ ^7h£|7HL r 44:S 4» ?JCK ^ B^SOfl 
Aib m|A|x|fi 0]gSHAH oj7j| ^^(threshold power) SfiS 0|§^o^ s^Shfe S^S SH-rSl MM ^ 
4. S r 7| <i 4>b 0|£r i h b ?|7f| ^(threshold power) SS» S^t|b tH|A|x[» of o|S. ^^SrSJcl. 



- 6- 
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Message ID 



iX occurrences of following fields 

(Number of Threshold power level 

(One or more occurrences or the following field : 

■Power Level 

iPower level + 1 occurrences of the following field : 
IR^'e^UPlDOWN 



#7| <& 4>b 7|XR0M Olg^o^ tt||A[X|^AH °J7^| ^(threshold power) S^£r G|0|Ei £j£»(dat 

a rate)* §7 r 5Eb a^AlU [fflSj 0| Zti iftfz °JcK #7\ <S. 4>9\ DflA|x|fe 1xEV- DO£J 3¥<H!b F 

-macs mui aia. 5e» ixev-do°i ai^ioi oi-y c r e oige^j ai^h°j g^oiib ^i^i^oiiah oi 
§^°£ 2£tib 2g*ny ab sssH-ds ^ aw. ssaMs £j$£jb a^ofc Hb ois^oi &ai<h 

^tiisM S^S £U, aS*HyS £i££|rr S^Ofe OlS^S^ g^SMi SCK 1xEV- DO£f a 0| F- MAC 

*msL assifc g^ofc ^ moii snnt ois^oi ^ ^ ^cw 4= ?Jb om^o\ 

7hE|oH zj-zfo) elites 4= ^h^n MACindexi BHM OlS^o^. xj^cK 

#7| <E.4>o$M Number of Threshold power level, Power level S! Rate_UP_DOWN ^ LH°| Olg^o| 

°l ^EiS ¥7r£lH ^ h 7| efff MACindex* ArSS^ £j$£c r . 0|^ SfE| £^ 0|#^0| $H°\ £t# 5f^°S Af- 

gsfe g^ofe ztzt 7ij^oi |co t ^t[7i\ m. om #oi sm-o| a§ A^* r fe s^ib x occur 

rences of following fields CH|AH X ZtS 1 0| =JC r . 

SE& &7| <i 4>oM Number of Threshold power levelb 0|§^(HjAl ^-tJsrb 7|*R°| pijot p0W er<H| tit£\M 

^3.°l d|0|E| Zl5iJtr7| flS 5Jo^aH 0| S^oj gj;0l| n^AH ZLgo| 4=7 r gS^Cr. ^, Numbe 

r of Threshold power level H^7 r 30|"£ Ol§^0| ^t[7i\ fj H#2J 4^ 37H?h @C r . Power level tl^b 
L r ¥7| ?l£h -feJxHI power Zl°^M 7|xRcH|AH power 5|S 0|g^o^ £$3^* 4=£ &CK 

0|2 r ^rS 8fa°£ A r £Wj 0|§^4 7|xRZ.KH| power level* t&s|2, 7|xRo|AH 0|§^o^ A|A|A|-(indicator) 
« E^SM ESS power level* fi^S &!e r . tfgE power level-Si 4>o| CL|-B|-AH 0|g^O| 4WI E||o|El 
8& 57^A|^17^L^ ^A|7|7| «jO|g L r EfL||b ^^0] Rate„UP_DOWN 3£0|DK 0| H^fe power level °| 
^rM^h 5fr4-. o=W So^ Power level S^7|- 30l°j Rate_UP^DOWN S^b 47H7h cH|A|x|oHj LhE|-L}7| tin, 
zt^al nSo^AH ^ £Efe a-iA|^o^ ^b go|» LpE^c}. 

Sr7l <^ 5>b 27HSI 0|§^0] 7H^I<Hfi g>b S¥01[ 7|XRo S ^e| S^£lb W|A|X|oJ ^Z&S 0^|A|S r S^K 



IField ILength(t 
Message ID *8 
X{2) occurrences of following fields 

(Number of Threshold power level §3(001) 

IPower Level 13(000) 

iPower Level 13(001) 
Rate UP DOWN 13(000) 
Rate. UP. DOWN 3(0C1) 
Rate_UP_DOWN 13(010) " 
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&7\ <& s>b 27naj ois^s n\om7\ sf\n 3¥ mMm\ ^ m eaisu &c r . djew #71 <ie 5>°i x(2) o 

ccurrences of following fieldsb 27H°| 0|§^Ol 7HH fl|o-|E|b 3¥?iS M-El-yich he|ji Number of Threshold 
power levei& 2?m power levelw SjDltrD), 27HS-I power levels 3d MSI- ¥ feM2j power leverS °[rj|ffl-t r . 
=LE\jL 37HSI Rate^UP^DOWN § 5! fcNb tf«U power level 0|*r<HAH°| UPJDOWN°] ^0|S Lj-Epy^K 0|fi 
m 0 « ficH ^gSrS 1UH°| 5^0| §j ^ 5aic+. nElJl ¥ tfHH Rate_UP_DOWNe 5! ttW power S| levels ¥ £ 
power °| EllS A|-0|cH|AHo| UP^DOWN°[ go|S 2\OWcb. 0|£ M ofl* §0^ ^g* r e 2H|]°J S^O| fl SJcK 
HElH Pl-slBj- Rate_UP_DOWN£- ¥ tt»H power level 0|#<H|AHS| UP_DOWN°| SO» L r E r LHt r . 0|# 4! o^jg g 
<H WSo[^ 3 tlH § &o| S ^ 5Wcf. 

£ff #7| <£ 5>EH|AH Rate_UP_DOWNS| S = b 3H|MS ^^tK HEU Z^Zfoj ajm q|# C|[0|&] £j£#o| 

^ afe g-^ sj -asj -a mow a^ia i>b oi§^°i at ahhia°i ^ soil n r s ?e 

ffS #7| <£ 4>CH|AH L r ^y Di|A|xfe ifij £g A| £Efe i7 r 0|^<Htf MEH*| G||0|Ej7h m\ 7[lR°5 

¥&l OlS^o^ $ oj cK m Hj-goflAHb #7| <3E 4>£r ^£ W|Aix|7 r £££|b A|*H£ 4!«SrX| St 

b^h 0X| 0|S^0| #7|2 r a-g tti|A|X» =, 7|XR°| pi | 0 tS ASSrO=| §5ft r b ^SGhS Stfch 



Field 

Message ID 



X occurrences of following fields 

■Number of Threshold power level 

iOne or more occurrences or the following field : 

iPower Level 

Power level + 1 occurrences of the following field : 

Transition009k6 019k2 

Trarisition019k2..038k4 



Transition038k4_076k8 
Transition076k8„153k6 
Transitioned 9k2JH)9k6 
Transition038k4 019k2 
Transition076k8 038k4 
Transition153k6_076k8 



#7| <Sl 6>e 7|xR<H|AH OlS^o^ £j$$ r b Dl|A|K|SAH £P=il ^(threshold power) SM£ r d|0|Ej £j#»{dat 
a rate)S §7 r 5Efc W persistence test* t[7\ m PV S.S^JL &!cK ^ S 41 A| o||ol|Ai fe 

7[aR0| ea-«H|7ll PVS^S g^o^(dynamic)^^| SSmfe ^a<Hi cprOi 7HA|&cK 

<£ 6>2r CH|A|x| SEtr fe h 7| <i 4>£r fl-0| 7|xR0-i|AH O|#^o^ ^^£]^ ^HgsHy afe 5S*Hy^ S 
^ aich. gS*H^ 3¥oi|fe o|S^o| SA|oH| ^m\oi g^g s r 7| tU, S^il 

S¥ofe o|s^«j^ S^SMI 

#7| <i 6>&l|Ai Number of Threshold power level, Power level a! RateJJPJDOWN fi^fe 41 Ll)o| 0|S^2| 

^ si ch 7^& oig^o| L \EMb m^o\c\. [c^^^A^ oig^s 7H y j^o^ n\o^t a^oiib o|g 

^EhS ¥7r£[H 47| C« MACindexS Afg^O^ SSm. 0|2 r BB| fi€ 0|g^0| ^L|-o| g A hg 5§^o £ 
ArgSl-fe 3¥0fe AA & = S«|8MI W 



g 7 flm^| ||2003- 0035969 



SES #7| <£ 6>oj|-M Number of Threshold power leveie 0|§^oj|AH 4^Srb *tM£| power, 

S. pilot powerOll [fl-aW ZLg°| 4=7 r 2SECr. ^, Number of Threshold power level Ii£7r 3O|0 0|§ 

^0| ^t[7i\ f| Hfifii ^b 37H7 r Ett. Power level H^b nit L-Hr7| ^IS fcWKpower threshold) 

U^-^-M 7|xRof|AH ^Sth power 2i;S o|g^o^_ ^g^a 4^ oiq., 0 |£ r Crff QQQ.^ M&<#\ 

0|S^2r 7|xR^j power levelS tt#$3L, 7|xRol|AH OlS^o^ x|A|xKindicator)ft £j£S r cH power 
levelS fi^S =£E °js= r . ^31! Power Level°i UkE[M 7 A ratett £J0» fltf PV Z*$3 Stt«MI S^h (HI 
* S<H Power Level S = 2| Sto| 37f a| o|S 2f rate£t £jo|# £|£h PV St« 5Tb H¥ 47||7r 

E3gg BfS°| Si 41 Aj m\ ccft Ai^nsi 7|xRoj|AH Ua°| dioiEj ^tsl *1<HA|£| *S£o|cK 0|^ 

AN fib &gm CErEr 27^°| ^fio^ L ^cH AlWSrb £A| o||of CHfM ^StW. 

7|xRg lOOE^ItHW ArtJal flofl m-SJSd(pilot) *Hys & h £s r oi x^sl ^ oj« s L^yr^. o|riH o|g^ol 7|x[ 

connection openS £|£t requestcH[A|x|S 7|xRg 102EWI0W 0|g^S acquisition^ conn 

ection* ^SScK Connection^! <SSo| ZJ- 0)§^Sb 7|XRHf G|0|lMfi * ^» 4= g^l 

0|Sh #0| connectionOl <yE=| &fe 3^ 4 0|§^Sb RRI symbol* 7|xR°S fi L |] X[£}9\ q\o\s\ 

«S £=im £ 30| [tfft e i^QWb fHxH 1xEV- DV 7|£S ?ib 7|#S SrL-r°| i!Ai ofls tfg&Cr. 

1xEV- DV Al^gjOllAH Stf 0|£ r Sb &BO| A|-g£jfe ?db OfLjcH, 0|§5jO||AH 7|*R°S q^^^ o||OjEH S^M 

s ss7^ m at a*£ib £b ms mu-i sms ^ aid-. s& o[£ r ^ 

s^i ^ :^|o|E^ s^ss a-Eit^ 4=£ j^k 

ff£ 7|xRg 1O407(|CH|AH 7|t:RS RRI symbol* monitoring« r cH flAH A r iMo| A|^gj <aj^g- g 3 o| s 

£{load) #EH» aAp&cK zlBU 7|x|^e ^^£1 A |aH SS 5 iJ ^^Sf ^£ ^eH# n^f r oi 106E^I<HI 

Ai RAB bit* tiS&CK ^t! ^ 7|XR& 108&7^|0pH RAB bit* &j(F- MAC) xHyfi ^SH til U|<H| 

y^&EK ZLBlH A|ttO| x|y ^ c r A| 104B7i|0|AH eS7|<H|AH My RRI symbol* aetH>. 7|*RcH[AHfe ^ 
-sh u^£^ 3£ gxhg hjm^o^ 0]S^o| CIIOIEH ^|0-|*hCK 

E4fe tf ^goj *H4jAl om a|^bjo| 0 |S^(H|AH Uro| cH|o|eH 7ci|oH« *ft£0|cK zl 
&iB E 4« $moi ^ aSfil ^|1 UA| Noll LChBl- OlS^OflAH «^tf gHO| dlON S^»S ^|0-|fFb # 
AHIf | 4 h EiecK 

ois^e 2oo&7iio^iAH os^s pilot *ny* 7^ s-ai&ck =ti ois^s s. as ai at i7^ -as£jo-i oj fe g 

o -jv^jg. o|7=||(power threshold) ^Hr pilot *Hyo| p0W er* 7=ll^ UliStcH A^o| iff arejfhcl-. o|EH*h 
ShOj fi Ssf | 0|-g^e 202&7flO|AH A^0] ZLS0IAH 4= ?Jb G|0|E< yo|# QH|SEl|0i| Ai§& 

CK ^ 204&7HICHAH 0|§^e <^im UH* S§H 7|x[^o^ connection openS flfh request[H|A|x|g 
SCK OICHI nl-eh 7|^R(H|AH connection* ^SSMI S«=K ConnectionOl ^Sfle o|S^e 206e^|tH|AH &7| g^o 
s. ^SS 9.6 Kbps°| slisl ^A-ilAS o|§^& 9.6 kbps°| gas 

^, C||0|E1* ti*t^K flA^ 1xEV- DO0|AHb &7\ 9.6Kbps^ ^|&3 r Jl ?J°LK 0|g*d A|A^ 

oil ni-Eh/H <%#v m3.o\ 271 S$«o| ^ £ 421 ^go| n\E & ^go| tH|(H|AHfe ixEV- D07|^* 

7 | g o^ ^a&cf. oib o\ms\ mm Ea§ r 7i asoick ^, i x ev- dv 7i^e 7iEh ai^home oi^ § 

0|^^e 208EWI0W d|0[E^ S^Srfe F- MAC *Hti« 7^|^ StA|£tc r . ^*|, HHSl 

£&ES A|A|Sfe RABS #M$oi tzH|o| EH S^SS 2ES§r7H| ^IcK 0|S^g active setS 7|xRopi 
b =^EhSS ^a|# ^ ©jet. Active set€ SaH 0|g^S Aid|^S|-ji 2Jb ^|Ei(Sector)°| pilot °| ^ofl Li[E[ 

om^l[ 7|ARo| connectionOl ^SlS, active setU|CH|AH connectionOl ^=l 7|AR(l)e 0|§^(HMI ^ 
HV MZm *M, ^& h lf a A *M, MSH*| tM a ^tf ST S^I^IoH SH'JS tr&fMI SCK ziEHlK connectio 

nO| <SE|X| oio 7 | XRe2fe 01=^ ME«^ ^yo! t&£|A| StfeCh. CCpEW 0|§^£ connectionOl °J 

B|A| active set LH°| 7|aR ^E^O^ tH^O^b ^O^'dEhm SJ-A|Sh7H| 

OlS^e 208&7WiAi RAB« 210&^|S ^^SM RAB St 4 nnflo| F - MAC ^£1 ^^(P_r)S A-j^ 

t}€\. #7| £g> h tT 5i{(F- MAC) active setD^r 4=1^£|H^ Hb active seto^¥E^ =r^J^! F- MAC *m £| 

4^ S^(P_r)lS| St S 7 r & b g^S -id^SrO^ X^&cK H£|H OlS^S 212&^|S 5!«SfO=| 7|xRo S ¥Ei <f 
idff PVaUr U|Ji^7| ijHSFO^ aHg g,t(R)S ^^AmcK aEliL #7 1 SIS 2J(R)2r Pi St, ^ 7|XRo S -Ej 
PV StS 0|St r o^ persistence testS E - aS&cf. 
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0\B^B 214&JiMM 4^S RAB7 r <\g. AllME|cH ?Jfe7 r S gAr&C.. 0|§^£ active set §0M 3\± tr 7||S| *t| 
E12J X|O^Hti 4, F- MAC *Hy S| RAB7r 3!SJE|<H 216E^|S SgSM persistence teste 4^S&c r . 

Persistence testfe RSM PiSt# yiitrfe 2rS« 4^£rfe 3°^AH 216E^|ol[AH RO| PiMC r EL'S 0|§^£ f_Xrl 
S| ZlCHS. ffXlf-CK [C r E r Ai 0|EHf_ 3¥ 0|§^e 216&?flO||AH 224&^|S. S«Sr<H fi*HS| <^ 

§ m\\ HH5IS £i£&C r . ZLBU 0|§^£ C r A| 2080^ f§0 r 7 r AH F- MAC *H^S SMs.?)! £!c r . 

2160-WAH ROl PiMC| Sfog o|g^S 218EMIS £!SSt<H #7 1 21O07»H AH&f. pilot *M 4=4! 3 
^ P rM #7| 2O207=l|opH xHS*. PJhStBr blaLtfch P_rO| PJhMC. =Ltf o|S^O) 7j*R 5*H(H| fl*lSrfe 
at 7|xR°j pilot power* 4|*|s| ^m\M 4=£Mfe nS(nSi)cHI ^3 r fe 50|H^. 222E^|S £!«s r o=| *_xH°| 
CIIOI&I & EJ-7HI £._t_A|SC.. ZLS|H 0|g^e 224&7HS SSfsKH CH|0|B| ^l» h Sf UHS| 

dioiEj ARffcK oinn t_xn°i EiioiEj s^soi 7i§ m\om mm #xiftc r . 

fitHCHI P_.rO | PJhMCr ^L} &°ffl 0|_s-5.0| 7|*R £|z. Sfe 7|XRS| pilot power* 4|S.S| 4»£J8r 
x| Strfe aS("ifi2)o^ ^f r fe 22oe^lS £im\oi fjxHSl d|o|Ei ¥ BH 2240 

*|o|AH g-_i_g cH]o|EH <£ism UHSI gIIOIeH A|^i.r; r . olnflcHLE *_aHs| cH]o|&| 2£«o| 7|& 

E^|o|B ¥_«|s| 5d£l{§ ^x|®U, lH s 4= SJfe EW|7 r & E^l^cHI & EMI #±MZ1Q. £ 40M *||A|8| 

fe §rL|S| ±JA| Oij^AH ggSfe St<H| II. B r &E|S ^ ?J°EH #7| <i 4>HM U E W W|A|X|S| fi^ 

tUtHi umM o -3sm shsi s$»si sasi aois assr ^ aicK 

#7| 214E^|(HW RAB7MeJ 0|ti 3^ ^, active set LHS| 7|XR £Efe *I|E|(HN RAB« 
0$ El^Sl-fe S¥0fe 226&^IS. £JS&C r . 7|£S| 1XEV- DO A|^fd|0i|AHfe RAB7| QO| £|S *jAH O||§^o| £^ 
^J^Br ild ^j^ftll Jlr^ShO=| Sm*|oS ^^Sfi & &7^| SB|b ^S&Cr. ^&.L., & ^gO^Aib ZL5<H| 

CCfrlr & 07i| 0|^S| §7 r # 7H|Sffl 4 s 0|g^-g 226E^I&^|S SSSrS, persistence test* 4« 

C.. & h 7| persistence testfe #7| 212&7j|0^|AH feU-^ff RO| PiMc r Hffl s_aHs| ZlCfi^ ft^l&C.. [ClEW 

o|g^e 224&7^ ?i!°,s|o^ ^aH S#S^ ^^> h lf *Hy* SSH nH5! c||o|e|s ^#s r ^ 208&7^ so^7| 

ah f- mac *Hy§ L h Ai^7Hi m. 

yetHI ROi PiMCr S|-oB OlS^-e 2280^IS 0|SS r o^ tf7| 210S-7H|0|/H pilot SH-J P_r2r 4T7| 

202E^7^|0|AH aS^I P_thSt# y|JEt^K P„rO| pjhMC. 0|g^0| ZL6 iofl ^Spfe 50|H^ 230&7=I|S 

5|0^ *_AHS| ClIOlBH if 0-7^1 §7|A|7|H, 224E^|S 7 r AH g7 r ^ C3||0|EH ^^Sf UHS| EilO^ ^ 

A|^*hcK oltcH S*Hs| cH|o|eH S^*o| 7.S fee E^olffl fixHs] a^SS ftx|«UL, #1 4= ?ife H-tN|7|- & 
0|S r BB| ^7| 228EMISJ aArSSr P_rO| PJhM^r a°B, 0|#^ 0| ZL ft 2CH| ^s|fe 50| = S 232E>7=i|S 

Bmt[oi mm mo\s\ & &n §7i-xi?i_a 224&7Hi<hiah §7 r s csioieh ^h*^ g^si dioi&. 

xj^g A |£h*h[_| olaHcHjiEE. t^AHsl d|o|E| 5j**o| 7|& fee £1-7^101°!! ^AHSI #x|fW, 

Ol-SJ-oHjAH E 4 S| -id SOI AH 0H|A|& &7i\ aof cm 0|Q| ^ff tit® SO| SrLrSl ^A| ojli^AH M 

mt= StOfl CCl-Eh &E.SI 4^ SJCr. 7|XR0^AHfe Z.Z.SI PVgt# ^a^[ ^Sfi 4= ?J<^ 0(Sf 

nftS PVSte 7|xRcH|AH o|S^o||7H| pvgiS ^*t|fe m|A|x|o| ^7 r £|oH ^ ?Jc|. o|a. PV g^e ± 

§ 5Efe i£ UrS §Ol| 7|A|^o S¥ eH S$E|0-j S 4- ?J°oH fEff, ^ U|o| 0|g^O|7i| g§«SS Efe 

7^jxno iiL 4, m . pvgis s*tffe ^se e ^so^iah 

M tfigOflAi AH|A|S r fe 4JA| 0H| 0|S|S| Ctf ^fl aTBS 4^ SISL} 7|tS^o^ ^S^rfe C|# fl_ 4« 

se a¥ g^sl-^S ^fH^ 5Holc|. o|£| s.e g-a* oigsro^ o|g^s| fl*|o|| [r|E r dS^eJ 0 -1^ir U^S| t||0|EH 

&&mm mm ^ om ssh ®s?i°i A r ssi sss a-iiss 4^ sy^. 

E 5a L.H 7v| JE 5bfe S ^301 5Hg£fe 7|xRS| LH¥ ¥^£0|cK £ 5a U|X| £ 5b<^|AHfe & ^@S| AfA|0j| 
S o & ^oh|t £i_o_! __.AIB.SUCI-. OIb. £ 5a WW ___ 5b« Sf^t r 0i e ^ao|| [[ r e 7|ARS| gj g 

s.08 cHsho^ am\ ^S&cK 

BAH £ 5a« n^\oi 7|aR 4»i!¥S| 7|*RS o|g^ feiiL^Ej Air* SsH S^£|o-| S- RRi« 

°/H 4^^^(301)5 4=4!&C.. 0|HH 4-^£|fe ^JSfe RRI 4!A{_ftf 0|u|Er Air S^E|0-| £ Ajs:7r 

Sch 4T7I 4^tJ¥(301)fe fe h 7| 4^tl@ 7|A-j CH^ ^ 0)1 AH|CH tl± SS¥(303)S r 

If S3 S9 ^S¥(306)^ S^&cK ZLZm & h 7| A^o-i tJ_fL aft¥(303)fe 7|XH dH^ t!_5.__L ^_J__H g Al|o-| 

4!*» aasro., ^7i ®mm n\oi ^i^^(309)s ft^&ci. _e& sh ss= ^S¥(3oe)fe ^tia 

aj_s.s¥e| ^l^lf Uhs| sif# mm, ^, A|^@|s| ¥^ ^ehs asm. o|^ gao|^ 4^tJ£te Ris 

e over Thermalft ^SfioSAH SHS| 0^ g^fi ^ttt $ 9^1 
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0|Sh ^01 ^&£|<H ^|OH 31¥(303)£r ^S-ff g3 g|f ^S¥(306)C>W *|B|@ fl|tf¥(309)S 

ScK #7| *ltt¥(309)fc A|^Sjo| ¥ ^ Ah EW ^*|*ho^ ai^W. #7| 4 s t! *l|cH¥(311) 

S ft^&a. o|# gstf #7| 4^ 75l|tH¥(311)fe o|g^ft(H|7|| n\oi t!4(RAB)fi| 2f, #7| 

4=£! *S<H¥(3H)b SJ7j| cH|o|&| S^#o| g^oj *j 0 | atsj Hj^g £a^<H o|s as&ch. ^|0-j¥(31 

1)7f AfgSfe W|H£|(313)0fe 7|xR<H| Oltf SM, 4 Olg^tfS ^SS SJ £j£S §£| 0| 

^|o-S sol ^SljcK 

£ 5bS &£tM nj £Aj M^ S o ajm*^. 7 |XRo| £Aj ^[oH^(31 5)<H*fc &7] ^ a] flj 0 ^ ¥ 

(3ii)tHw ase- T^iioH ^i(RAB)°i ss oi^m &7i ass aw ti±(RAB)^ n as ain ss 

¥(319)S MtHch EEB £M *H«H¥(315)fe EhSfS. ££JS DU|x|S| <M¥2l- o|S^°^ SMSS tH|A| 

XI ^^¥(321)^ SLH7HI SICK O|0fl CO-Eh ^|0H Ajs ^S¥(319)fe &7| *l|<H¥(315)£¥Ej 4=£JS t!Sl<H| 9] 

iffioi ois^o^ ^Aj*h S eHo| t^oH ggsU olfi gs|*4 t;H1oH ajj. SS¥(323)i£ neiB g 

B|5| X-||0H Aji ^-a¥(323)fe $*Jtt «|o^i# ^B|*1£J as& * ¥ti $*J¥(327)^ S^ffcK [fl-BW 

¥ Aj ^AJ^ (327 )b #7| SB]*4 AlCH^ ^g*(323)£¥Ej ^AJSJ g£|XH ^J|OH AJ^S £A] C[ |040| 

*no-Hfi(3i5)oM a^omi see chi^i^i o^e #7i diiaixi -yis¥(32i)s s&^s, chi^i^i ^S¥( 

321)b 4gXN?il Sflff tH|A|X|S§ Atf^l^ ^'fiSW Ql|A|X|S ^StU 0» ME|^ tH|A|Xl Ajs ^S¥(32 
5)3. S^&CK ZLE^ ^7| gS|5| CH|A|X| ^^ ¥(325) - a| 7 | AhgXfO^^I nW» gE|^ D^|A|X|^ 

y#^0^ ^-fd $ti¥{327)S SsH ^^Jfi cH^al S&tf ^ ^j^| zt Ol^^SS. S^S^K Bl|HB|(317)fe $ 

^iow(315)(hiah ^str ^ioh ^iaiai« x^i^f^□i wia|ai a ^ n\o\ miAixiss ^jais ^s-sfs* » 

£ 5CHIAH ^^J A-l|o^(315)£h 4*t! ^|o-|¥(311)^ sma| D^|HS i=S.Ai|AHS 4= gJSEH, o|fe 

o| H o|g o.|©H ZTZj- gBl^Oi £A|S^DK EEtl ^tl M^S £A|& £ 5a<H| £A|S m|SE|(313)S* S^S £ 
A |*h £ 5b oJ| £A]£! Di|SB|(317) SE& 8^3] n)|aB|S 4= SUcK 

£ 6a LHxl £ 6bfe H ^iio| ^g£|fe ¥-id 0»7|o| lH¥ =?-#5.o\cl £ 6a LHx[ £ 6b<H|AHfe S ^8^1 ^ 
A|0i| SSff ¥^Et# ES2^ £A|^°^CK o|*h £ 6a U|X| £ 6bS &£#0=| ¥ ^§(H| Ifl-g 7|ARE| L || ¥ 

a=' ss^o^s chsi-ch #aii*i tis&ck 

OlS^g 7|XRo^ ¥ Ei ^^#E|0^ g tH|A|X|St ?3|0H aIs(RAB)S ^^S-Ch. 0|fe ^-td 4^^¥(401)0|AH Air 4fog 

^^•a ihia|x» mioi^ ds.^ #7\ tm tis.^ ^^$E|o^ e ^yoii cci-eh mM*\± m 

A|x| 4=aj ¥(403)Si xH|0H AjjgLlr xfloH 4=^¥(405)^, at* fltf ^, pilot 4 s ^! 

¥(407)^ SJS|@Ch 4f7| [H|A1A| ^AJ ¥(403) - 4.AJEJ [H|A|A]o| m. MZ\m ^m^Oi ^rtl AW¥(41 1)iiL tt^^ 

c\. =le\h #7| *||<H tJ© 4=^¥(405)b eiff-S ^JAo^lAH 7H|oH Ajis ^SSFo=l oft 4^£i a^o-|¥(411)^. S 

^&CK 0|CCH ^SEfe 7:^0H ^±0fe RAB i!a.7^ i&m. 4> h 7| IH|A|X| 4=tJ¥(403)£r ^ h 7l 7CH|0H tls 4^^¥(405 

)(H|AH ^SS ^afe =4=iJ KIN¥(411)0|AH S^al ^Stf7| fl& SMS a» 4=d 3^ 

gg^(407)b tJ4.S¥&1 4tJ S^IS aAHH ¥ mm 4=£J c||o|&W *|(H¥(411)£ ft^&cK 

^, 4^tJ SS¥(407)fe 7|xRo^ ¥E ^ Al^ £ | 0 ^ g pj|ot HS.2\ 37 |s ggSrOi 0| giS 4=^ ^N¥(41 1)S 

$f7| 4^^d AljO^(411)fe 7|XRo S ¥Ei £!^E|0^ s D]|A|X|0| rjjEh Ar^Ol 7^jJl ? A 'fe ^|oH §M EijOlS^ 9^ 
ffch 4f7| xllcH SM E)|o|S& rt|SB|(409) <H| ^umtit. Etty ^7| 4^^ X^0H^(411)fe 4=^JS^ a*¥(407)(H|AH 
S&S 7|aRo| pijot aj^o| 4=aj H7 | 0 ^| [fl-El- xH|0H SM e|o|M« a^ffcK s& 4^ «jo-|¥(41 

SAH <*\%iV mom S^#«H| CLI-Eh ^HIoH ^ NoIUHIAH «ao^ ^ ^4= tf^¥(413)S¥Ej St! 
a 4^S UlH^Oi C||0|E| S*S°| OW S! u d0| ^EVCK ^7| W|aE|(409)0fc 7|XRo S¥E j 

E££JcH e «|A|x|(H| cr|Bh ¥S£lfe ^|oH SM e^|o|M« x^^U, *Hxfio| o^gg o|o|Ei So^| cHff s^7f 

^§£S E 6b0l| EA|£I 0|S^o| ^AJ ¥ ? Aj S *^o=j e WSOll [[ft 0|g^o| £Aj ¥ o| ¥ a^ oj gxhg 
^A)|*| tigffCr. SES ^7| £ 5a LHX| £ 5b<HjAifi|- fl"0| 4^tJ *I|<H¥(411)S|- ^iJ Xi|0^(421)b #L|-o| d|-o|HS 

a^AilAHs =tm 4= ?JCK o|S sal 5£ BSI« ^IffolcK iff tH]£B|£ smsi iHiasis 



0|g^o| £Aj ^|0-|¥(421)fe 4^^J 75||(H¥(411)(H|AH d|0|&| £j^*o| Hjo|0^ CHff SM* 4^t^a. 

^EHtf ^ll<H¥(42i)b #7i Ell ON o|cH| cH& Sao| crj-sh dloN £S¥(425^ xi|oH 

<J± SS¥(427)S Xi|O^M mO\B\ xj&mm a d 7 £i5t7-m ^X|^£^ ^ 0 ^O\, nofl CCl-Bh 7|X^o^ ^|0^ 



g 7 flm^-| ||2003- 0035969 



4J3.2J moimi. om dm mom =EB¥{425)b mm &&z\b mom^ 

, a1]0-| fiji ^¥(427)fe XW idi(RRI)S ggSrO=| ME|*j aIN £!± 4B-g¥(429)3. S^&cK HE^ HB|*i Al] 

<h -a^¥(429)b tt§_m wsi*i ^isls. yes- c r . usim. #7i mbi^os h&@ ^ioh Ai^b ¥ 

-id £^¥(431)8 SSH g s( ] ?|xRo^ ^^#hcK 

E7Sg ghgsl *|2£JA| chichi Ai^flsi o|s^<HW °-^ h lf Uasj d|oN £j£S aIWS *fi£o|ch. # 

7| 7HI2 4JA| OflOUHb E^SSI All7[<H| C[|Bh 0^7|S sxj ag o £ ah 7 | mgnfto] mgo| [[ r 0 pv^S 

§qo S sfi^-joi dioiEj xh 6s § astfecii a ^§o| 

0|Sr £ 7S SSS^O^ g StfSO] ^|2^A| OflCHI [EFS Al^ioj olS^ofAH ^S-fT l"3.o| cllol&i S£» 73|OH« 

e ^A| ofloflA-fe £N Empower Level)* S r i-r0 3^3. ai H j(Power Level) St(P_th)S 7|go^ 

o| cj|olEj £j£SUr up/DOWN oil [« PV ftS 27H^J 7r*|ji fc|c r . o|g^g 500E^|o|AH o|g^S pilot *Hy 
§ 7H|d? ^A|*hcK s§| o|S^e 3. A| 5Eb £.7 r £S£|cH &!b 3¥ £^ £P=il(power threshold) g^Hr 

pilot Empower)© Tfl^r id|JH.S|-0=f Xj-iJSJ nSS ^°\^^, ol&lff #5H Ol^^S 5O207WW X r 

£jo| ^& ziaoflAH bJSS ^ ?Jb dlolEH #&#ofl rx r -E pv £tS 7|*Ro S -Ej g|-oh mission X-i^&CK H 
^ * 0|§^b 7|xRo^ connection openS ^StrJl, connectionOl ^^ElS 0|=^b 5O407i|cHjAH. £7| &o 
S 9.6kbps°l 4|2°l ^im U3 ^A)|^» 4=iytm. o|§^b 9.6kbps°l e^^ST U3» tfSff 

* E||0|Ej& 7i|^ S^ffCK fiXH 1xEV- DOOflAHfe £7| 9.6kbps^ XH&SU £!SL+, ^ 0|§§aJ A|A<a 

oil ccfsuH ^s-tr safii £7i £j£«oi um 4 ?jck m -feJAi o« -aasoii oJo^A^ oi§no[ ^o\ 9 m7 \ 1xEV 
-do 7i£s 7i^o^ -ys&cK 

0|§^S ^7] 506B^|0^AH q^lf t-j|0[E^S g0l[ F- MAC *HyS 7^ &A|&CK ^*|, <^^®f g 

H2i -t&t* xiAis^ «^ars s« y|M(RAB)« dioiEi sashTii m. se& ois^s <m^s= 

S^U|em 7lxRo^Ai nmt\^ active sets] 4= E^S 4=^1" =r SJcK Active set LH°| 7|xRS 2b ^|EHS § 
^AH 0|§^-* AHHj^SHi 4l|Ej(sector)S| pilot BEfe 7|aR4 0|#^Z.h connectionOl ^ElS, active set L||2j 

, connectionO] ^B|A| 3¥0fe 0|§^s *ij^6o| 7i|oi*||yEfS ^A|^7i] sjcf. 

Olg^S 508&7H|tH|AH #^b|M(RAB)» &A|^nj 510EWI3. SS^O^ Ah 7 | >,A|*h »^ u|e (RA b) 

StO| AH]M£|oH fc|b7hS aAfScK 0|§^S active set g(HW & 7H°[ 73!o^y ^, F- MAC xHyo| RAB 
7^ AHIS-E-loH °Jogj 542E^|S SSSI-jI, ZL^A| S^Ofe 522&^|S SS&cK 52207^ 242E^|0)W 
tH£H active set g(H|Ai S^fil F- MAC SHd 4=^J S 7I-S € ti^^oi p_ r o| X^&cK ZLBU, 
^ti P„r4 Af 7 | 5O207^|cH|AH pjhStS uiJaS-cK 5220^|ol|AH p_rO| pjhMch o|g^o| 7| 

XR 5*H<H| flXlSrfe SEfe 7|AR£| pilot power* S.m°\ ^^jStfe ZLS(ZLS 1)<H ^Srb 5Jo|H£ 

524E^7^|^ SS^CH SAf|o| E||0|E1 CHI l*E|-Xi PV&S d^thCK nB|Jl 0|§^e 5240^1^ S3J^<H PU(r, 

1)# ah 7 | pu(ri 1)g a§ 10 | O|g^o| d| 0 |El S^»0| r£J 3^, 0|0|El SB|7| flff 

pv m U^ych. o| sis ah 7 | 502E^|cH|A-i ^Aj*h sh|a|x|(H| str=J ao|7HU o|s^o| miaajtHl 7| ay 

BtecHI P_rO| pjhMCf 3.7 \ StoB, o|S^o| 7|aR s|zt Eb 7|aRo| pilot power! S]s|o| £?HcH|AH 

S-sfe ziS(ziS 2)0^ ^Srb 5o|s^. 52607^ SiSSro^ Sa()o| c||oIeH Sl^ftoll (U-EhAH pvsts 4ds|Shc|-. nsi 

ji 0|^^$ 22607^ £!9S^ PU(r, 2)# tiS&CK 0^7(AH PU(r, 2)t 3ft 20i| ^S r t OlS^^I d|0|Ej 

0| r e! 0 1 EH S^S# SB|7| fl& pv as LrEWcK 52407il ife 526E^|olW PVStS -id^^r^-il £|B o| 

S^e 52807HS &mtoi PV e^e S o| & aytg ^ (R)# uf^xmcf. 

ae|H, 0|§^g 5300-7^13. t!S#0=| persistence testS ^SffcK 0|[flj $7\ persistence test7 r •yg^'S, ti!0| 
B-\ & E^| S7 r A|7|Jl ( 4JnH©rH, SA|]o| ^A|&cK zlBU, o|g^g 560E^IS Sgtfo^ 

GlolEH S^*^ ^gfSr MER xH^S dloNfi S^&ch. 

&e & h 7| 51O07WIAH <^^*r &^ H |E(RAB)7r Al|U£jO-| SJfe 2^0fe 0|#^S 54207^ SS&rCH 
4=AJ p_ r 4 pjhftS U|jjL&Cr. OIS^S 542&7HKHIAH P_rO| PJhfiCp 3^ 0|S^O| ZLft 1 (HI ^Sfe 50|° 
S 544&^|£ S9§r0^ d|0|Ej Sj**tH| Dj-ErAH PVStS tWa. ^, 0|^^e 544&7=||cH|AH PD(r, 1)» ^ 

Sffci-. o^7|A4 PD(r, 1)& us kH| ^tfe o|§^a| c|| 0 | eh s^#o| r £J c||o|Ej lHb|7| pv 

zim UErya. ziehu, p„roi pjhMa h*i ois^e as 2<hi ^rb 501°^ 5460^s ^js^o^ sah°i 

EllOlEj &&mo\\ limM PVSt* id^Cr. 3B|IL 0|§^b 546&^I<H|AH PD(r, 2)S Ch 0^7 1 AH #7| PD{r, 2 

)b 21 2ohi ^© r b ois^oi ciio|em xj&mo\ rej s^, dioiN &&mm lhe|7| a& pv as L^tM. 
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&£tt 544&^i 546E!-^|0||AH PV&S ^SjSrS 0\B^B 548E^|S ^SSM PV E||ae| SHg St(R)S 
^^A|?M[;K HB|J1, 0|g^e 550e*|£ SSS^ persistence test* ^SS^K £M persistence tast7 r &§SrB 
, om^B a\o\B\ & &^A|£Jch H<H| #7| persistence test7^ Umm, o|§^£ ?HaHo| 

S #x|S-cK zleIh, 560&7fe SSS r o=l c|o|Ej S^S^. e^SJ d|o|&ia S^tW. 

cmoi -assrSJcf. se& aa°i l^o^ zlsh^ ciioieh e&gs Q3 7\\ n\o-\ttt a-as ^ss^a. 



#7|& ^BSS 0|gSfe ^ 0|§SAj A|^a|o| o^g g H o| cH|o|EH £H$f§# 1^1 full LftilizationCHI 0|fi 4= 
9i°o\, 2tHS| = # S7 r A|7|A[ SUE ^S*jo^. °^*r S^S 7|o^ 4= o|So| ?jc r . 



(57) m\ 
1. 

Sma| 7|XR(H| S^£lb g<M LH0i| flxISfe 4*^o| 0|5B&fi 4^0| a^o| fcjHjg c||o|E| S^gSfi 7^ 

xfe OISS^J a]a^o|aH, ^ oisetf o| 44 cllolen ttH, &*J2] o|S0^oi|AH £<aH°| 

7ixRo^ ¥E ^ ^ 7 | 4 oiseas npj a ^ *uysi ei^i °jn as n-emife sm* ^sh= 

#7| 4 OlS&S-e #7| o| H^en ^§s r tr ^§4, 

#7| 4 OlS&a-fil 7| fHAHO) o^Hgf cljolE] §7W7|fe ^ # 7 | *S£! E^5i ao| #7| 4=ti 

ej Ef o]EH *^o| ojTjj Th^ch S Q]| #7| E*H£| °-^If d|0|E| S^SS 2&flj §7W7|^, 4* ^ l&fll §7 r A| 
7fe 3IS4, 

#7| 4 OIS&S-OI Ah 7 | ^o[ o^h*f dlolEl ^A|7|J1A[ ffb S¥ 4I-7I ^SS 4^ StO| ^ 

7| ^^JS HrU^ S^o| oj^| ^4 SiJ^THLF aft CO] ^7i ^XHS| oh^^ c|o|e| 2&7^| ^A|?|D|, # 

107)1 a-i^fe b^s asas ^s°s §fe #7i ajra. 
s^tr 2. 

oioiEi g£»o| s?^ -y 7) oi&easi sir mi 7|xrs^¥eh $\om s?^ 

7^ S?£|fe S^OJS Sfe & h 7| ^ra. 

nag mom ^ms.\ #7\ oige^ai as lhsj ohj= & 7|xro S ^ EiBrs ciioieh ^h^# 

S| 7 A±7[ 9_=?£\t S^%JS §rfe #7\ & h S. 

4. 

^US-oil Slow, #7| nr'i^ ^yo| 4=a| n|-oj5J ^^o| *§g ! 

Sti LH°| 7|XRo S¥E j ^^J^fe DhSJ5J n^9.\ ^SSUL, & h 7| ^SS HpJ?H *H^fi| ^^1 g 

4JJ1SJ S^S 7hx|^ aS ^^J Er^^ tiSfiS fS°^ 3fe feh 7 | 

«|1S(H| ?JOiAi 
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ms\ 7|xr(hi °im ms\t ss^i m\ wmt oisea-e zt^oi s^o| chioiei s^sss 7^ 

*lb oisst! xi^aoflAH, *^o| ois&atol d|o|Ei £j£S rlt nJI, #7| olseafftfil "M^S cl|o|&] 
o|§S£J &a-s¥Ej ^tizib 3£S x|a|xkrri)« Stt^b 4S4, 

#71 ^u-fr s^s ^(Aixh m m ^usf §y #s siwi E7m<H e^sr srg as ^ssfe 43^, 

#71 MxAg 7| fi ois&ass sts°£ oi^ois* «Fb &y\ 

#71 s^£ib ir& ae *r oiggsrs^ mj^iam skh s^ms ^s°s sfe #71 gs. 
s^s- 8. 

sH+o| 7 |xR<HI o|8H LH<HI flslsfe OI5B0-5 zmo| if^°| 0^3 d|o|EH 7^ 

olss^J Al^aoflAH, A o|§BBo| 44 d|o|&| S£S ml, ^§°l o|§g&o-l|AH fHxfjo| qgg 

dioiEj s£«s §7^1?^ gfsofl aio-w, 

#7| 7|xR°£¥3 ah 7 | 4 0 | S &BS £j££jb * H yo| £*jo| #7] <m&A o| 5H ^^^JoH 

*lb ^ sr»ofl WE as 4^§hb iWh 

#7i 4 ois&tb n^m ^ EpJ a ^ =^b 

#7| 4 0|5&i|-£i #7| g*HS| 0 -^if d|0|Ej SirSfi §7W?Ua1 Sfe S¥ #7| itffcJS! £^ StO| # 

7| £i^°l °^| stMcl- a nH #7| ^ISfcHI 2|«H ?££|o-|xfc *H1SW %«S o|gsM e(ai| ^ 

mm, #7i ^sn ei-sj5! £J s -i stoi #7i ^5 s^si m asa *tm mi #71 mam <>\m 

?M£|o^lb xfl23^ afSS oisshm N^Mft ^«©ffe 

#7| E-i|^E7^ ^gff C||0|E1 £j#*S g7WSS Sgo^ f fe # 7 | ^yj 

s^sr 9. 

tmo| 7 |aroii m g ft £fe ojo4 ukhi ^ai oise n Js 01 ^^o| $\o\b\ s^sms 7^ 

Alb ol&Sd AlAloiiAi ^ ols&t zf^ol ^g-S d|o|Ej ^SST nH, o|s&a f oi|AH SaKo| o^h^ 

ciioieh s^»s gj-aoii ?io^A^, 

#7| 7|xRo^ ¥ ^ # 7 | ZJ- OISBI^ S^£lb HpjsH o, xj^o| oi^| ^ # 7 | ^7||gKH| £|«H ?g£|0^ x| 

^ art <H| nj-ff a* al-Sj*. 

#7| 4 olS&S-S #7| tM fil 4 id S^IS ^Stfe afSj^, 

#7| 4 0|gB&°i #7| SAHSl ^^lf 0|O|EH S$gS ^A|7|JlXf sfe #7| ^SS ^O) # 

71 ^£JS ^J^SI m\ zq-THU Cffl #7| 9J7)ia<H| o|sH ?^£|o-|A|b ^HS^ »#S o|«^o^ e|| 

ah ^ssun, #7i E^&j stoi #7i ^^ja nf^EH S a^o| oi^i aaq* a #7i ^7=iiaoii s\m 

^^ElO-IXfe A1|2S^ srftfi o|gs^ e^em ^ssfe 4SaK 

#7| E||A.M7|- gg£h 3^ Oi|0N ^^#S ?j-iA|gfi =So^. #7| gfW 

lJof7 1 |xRo1| o[g H g^JElfe UlcHI flJtlsfe o|S0 D JS z^z+oj °4"J%* d|o|&i ^j^SSS 7{ 

Alb o|ggAj AlAloUi <ai«g cH[o|EH S$SS H dgsh7| flff o|S&Bf #*|o| Jjo^H, 

# 7 | 7|xRo£YtH # h 7| z| oiseffl-s ^$£lb 4%J5J Sj ^j^ oi7=|| ^|oH g^S 
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#7| ££ft *|j<H ™^o) S£« §7^ 3? #7| 4 SI 3! £^ ao| #7| ipJ5 5d^°| SjTfl 

stMc* s cm #7i tnxn°i o^Hh^ mm 2E^i §7W?ioi ars §7W?u, #7i s$ 

ft KfltH ggol 3¥ #7| n[°J5 SJrol #7| ^£JS n^S iWI Stf!* SlitWM- 

*tS OH #7| gXH2| CH| 0 1 EH ££iH &iA|7|Dj, ft 3^ 1 EW| &±A|7|b X{|CH¥» iSSft *S 

°S fe h 7| 

11. 

^MOSoll ?JoHAH, #7[ ^ H yo| ^ejB-j S emo| iags 

HE £l& LHo| 7|t:I^o S¥e ^ ^JEJfc u\oj^ *ms) ASsfs, g 
iU o| g^g 7 ^ lb 7|g ^ai S e|o S {dgtfft Sfe #7| gg. 

12. 

^HoSToil °JoHAH, 

«7i e^tr s^ssi ess m ** ats *m^fe tnaai£h 

#7i ^u-sr s^ftsi ife Eii^eft as- eia as n^sfe sua ^ t^¥* ch 

&7| *N¥fe #7| ?Hg g^ofl*i Sto| #7| msLZWl fl&S #7\ *TS eh^sfe 3? #7| °-i 

gsr ssirs 4S°s ©fe #7i 
s^sr 13. 

tmo| 7 |xR(Hi em ^ lhchi fl*isu= ^^s.\ o\mB^m *moi aioiE] m&mmm 7^ 

xlb olSS^J AlAloiiAH, rH[o|&| aS^7l oisga h &*I<H ?JoUH, 

#7| 7|xR°£¥EH ah 7 | t> olseBS 2$£fe *Hyai a>M %W SMSt, #7| ?j7i| S20HI o|bH ?S£Jfe 

sfftoil gxs ^^JShb nmtis. ^tl^ai, 

*f7i °-^^if s*ft s^oi s^it #71 ^ss nf^j?) atoi #71 h^^j s^£| 

glMch sfTHM- a* OH 4T7I e.\m ^¥£joHxfe ^| 2 a^ o|gsKH N^mft ^««HH, 4T7| ^S^! 

S«l Sto| ^7[ ^^JS ^°J5! S^SI ^Til aac|- ft Cffl ^7| ej7H|aoHi o|*H ^e£|oH?;|fe "Tftft 

OlSthOi E^E* 4*SSU, #7! EteM ^5 E|| Om &&mm 34:A[7|fe ^{O^ft iSSft ^ S o S 

^7| Sxl. 

S¥Sf 14. 

A1I131MI JJOHAH, ^7| XH|0H¥7K 

&7| <%$£V KM g^Ol g7^ 3^ 4T7| H^=H xhe* 7h 0 | #7| £l^S| SJ7H| g^MCf- 

ft iH ^7| gJ^iatHI fijsli ^^£|oH?;fe o|g^o=| eH|am« #7| n|-SJ5! ao| 

Ah 7 | 4^e| nhSJ^l S^SI ?j7j| atMcf *W as EDI ^7| y^[g|oH| o|tH 7^£|o^|fe xte^^ a|-ftS o|g^o^ 

B\\^m ^mo\oi #7i nam ai dioi^ &$ms h±m?\£ n\om ch ^ss-s ^s°5 ^71 g-*i. 

sfH-o) 7|xR(H| °m S^fe i-HoHl flxisfe H^o| olfeBBI-ft 4^o| ^^o| ^ ]om 7 ^ 

sib oisgAi A\±m\M, dioiEH s^es ygt^i as- 7|*r sjohah, 

4T7| 7 A o|gg-BSS¥tH ^tJ£lb ^?> h § S^S *|A|x|-(RRi)ft a*sn= xHfoH S«¥£h 



Ae 7 | bi h o| sens =g ![b g a S en ^§¥2K 
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£7| o\5&<£ Aj A olg&g-si eigfg [H|o|eH *H£S S3 *T* a* -assm, WH ^ a 

# 7 | *Hgsj g^Hj-g as ois&sies ^sfe ^io^s ^ti¥» sfe #7i 

anssoii aiow, &7i c\\o\e\ s^s eg *r# as, 

<am\M *m £sm sm<hi ^ afssm as- *ms^ nm am 

S^&S figo^ Ah 7 | 
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MONITORING PILOT CHANNEL 



I TRANSMITTING PACKET ON THE REVERSE I 
I LINK BY DEFAULT DATA RATE (9.6kbps) h-504 




SEARCHING ACCESS 
PROBABILITY FOR 
CURRENT DATA 
RATE, RAB, AND 
PILOT POWER 
-SFJPi=P u (r,1) 



SEARCHING ACCESS 
PROBABILITY FOR 
CURRENT DATA 
RATE, RAB, AND 
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-SETPi=P u (r,2) 



SEARCHING ACCESS 
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CURRENT DATA 
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-SFJPi=P D (r,1) 



SEARCHING ACCESS 
PROBABILITY FOR 
CURRENT DATA 
RATE, RAB, AND 
PILOT POWER 
-SETPi=P D (r,2) 
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DEVICE AND METHOD FOR WEIGHTING SIGNALS IN 
RADIO TRANSMISSION PATH 



Publication number: RU21 41 1 68 (C1 ) 
Publication date: 1999-11-10 
inventor(s): NIKOLAS UINNETT [GB] ■;■ 

Applicant(s): MOTOROLA LTD [GB] + 

Classification: 

Application number: RU1 99701 081 71 19970516 

Priority number(s): GB1 996001 0428 1 996051 7; GB1 996001 0357 1 996051 7 



\ h--'. INtn !>OC p;tJ»-nf lisiiiih 

Abstract of RU 2141168 (C1) 

i Translate this text 

FIELD: radio engineering, 
communication equipment. 
SUBSTANCE: receiving device 
receives reference signal which is 
transmitted through at least one 
antenna of transmitting device 
antenna array, calculates weight which 
is related to at least one antenna and 
transmits weight information to 
transmitting device. Said transmitting 
device corrects weight, which is 
related to said at least one antenna, 
according to weight information which 
is received from receiving device. 
EFFECT: increased precision of 
established weights. 24 cl, 1 1 dwg 
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METHOD AND DEVICE FOR ADAPTIVE SPATIAL 
FILTERING OF SIGNALS 

Publication number: RU2141706 (C1) 
Publication date: 1 999-1 1 -20 

inventor(s): KOMAROVICH V F; MARCHUK L A; PRAS KO A D; SPIRIN S V 

Applicant(s): VOENNAJA AKADEMIJA SVJAZI + 

Classification: 

- international: H01Q21/00; H01Q21/00; (IPC1-7): H01Q21/00 

- European: 

Application number: RU1 99801 13362 19980706 
Priority number(s): RU1 99801 1 3362 1 9980706 



Abstract of RU 2141706 (C1) 

TransSate this text 

FIELD: adaptive antenna arrays. SUBSTANCE: method involves reception of signals 
at N points spaced apart, where N 2, calculation of weight coefficients, generation of 
first and second reference signals whose frequencies are respectively chosen from 
equations sigma<SB>1</SBx(sigma<SB>0</SB>-[Delta]sigma) and 
sigma<SB>2</SB»(sigma<SB>0</SB>[Delta]sigma),, where sigma<SB>0</SB> 
and [Delta]sigma - are carrier frequency and spectrum width of useful signal received, 
separation of each of them into N equal-amplitude components, shifting of each i-th 
component, where i = 1 , 2 ... N, through preset phase, summing up of i-th signals 
received and i-th components of first and second reference signals, and weighed 
addition of signals shaped. Directivity pattern main lobe shaped in the process covers 
angular spectrum within which arrival of useful signal is expected. EFFECT: improved 
noise immunity in signal reception. 2 cl, 4 dwg, 2 tbl 
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METHOD FOR PROCESSING OF COMMUNICATION SIGNALS AT USER 
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- international: 
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Abstract of RU 2159007 (C2) 

communication equipment. SUBSTANCE: user station transmits first communication signal, which carries 
information of first information signal, to second station, while user station receives second communication 
signal from second station and processes it in order to output second information signal. In addition, user set 
may establish communication to second station using multiple high- frequency channels in chosen RF range. 
One of said channels is chosen in communication between user station and second station by means of 
method which involves generation of base high- frequency signal, generation of digital IF signal so that 
combination of digital IF signal to base high-frequency signal produces carrier signal with frequency of 
high-frequency channel, which is chosen for communication. Thus, first communication signal is generated 
using both said base high-frequency signals and said digital IF signal for transmission using chosen 
high-frequency channel. EFFECT: decreased processing costs. 4 cl, 5 dwg, 2 tbl 
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(57) 

M3o6peTeHne othocmtch k cnoco6y 
o6pa6oTKM cHmanoB cba3h b a6oHeHTCKOM 
nyHKTe 6ecnpoBOflHoii CMCTeMbi sneKTpocBfl3H. 
A6oHeHTCKHM nyHKT nepeAaeT nepBbifi cnmari 
CB33M, necyu\m HHCpopMau,nio, coflep>KaLyyK)ca 
b nepBOM MHCpopMaL^MOHHOM cHmane, Ha 

BTOpOM nyHKT B Cl/lCTSMe, a a60HeHTCKHM nyHKT 

npMHMMaeT BTopofi cm man cba3m ot BToporo 
nyHKTa, Korapbifi o6pa6aTbiBaeTCfl ynoMAHyTbiM 
a6oHeHTCKMM nyHKTOM Ana BbiAaHM BToporo 
MHCpopMaLinoHHoro cnrHana, npuneivi 
a6oHeHTCKMPi nyHKT mokst CBfl3biBaTbcn co 

BTOpblM nyHKTOM no MHO>KeCTBy 

BblCOKOHaCTOTHblX KaHaJlOB B Bbl6paHHOM 

Anana30He paAnonacTOT v\ npn gtom oahh H3 
ynoM^HyTbix KaHanoB Bbi6npaeTCfl b npou,ecce 

CBH3M MeXAy a60HGHTCKMM H BTOpblM nyHKTaMM, 

BKiiioHaioLAMPi: reHepupoBaHne 6a30Boro 
BbicoKOHacTOTHoro cumana; reHepupoBaHne 
L^cppoBoro CMrHana npoMe>KyT04HOM MacTOTbi 

T3KHM 06pa30M, 4TO npH 06-beflHHeHMM 

L^cppoBoro cumana npoMe>KyT04HoPi MacTOTbi c 



BblCOKOHaCTOTHbIM cumanoM 

o6pa3yeTCfi ci/iman Hecyu\ev\ c MacTOTOM b 

BblCOKOHaCTOTHOM KaHane, KOTOpbM Bbl6paH A™ 

CBA3H, 6naroAap3 neiviy nepBbiM ci/iman cba3h 
Bbipa6aTbiBaeTca Ha ocHOBe KaK ynoMSHyTbix 
6a30Bbix BbicoKOMacTOTHbix cumanoB, TaK m 
ynoM^HyToro u,ncppoBoro cumana 
npoMe>KyTOMHOM HacTOTbi ppa nepeflaMW no 
Bbi6paHHOMy BbicoKOMacTOTHOMy KaHany. 
TexHMHecKMM pe3ynbTaT - npeAno>KeHne MeHee 
flopororo cnoco6a o6pa6oTKH. 3 3.n. cp-nbi. 2 
Ta6n.. 5 nn. 
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(57) Abstract: 

FIELD: communication equipment. 
SUBSTANCE: user station transmits first 
communication signal, which carries 
information of first information signal, to 
second station, while user station receives 
second communication signal from second 
station and processes it in order to output 
second information signal. In addition, user 

^0 set may establish communication to second 
station using multiple high- frequency 

C channels in chosen RF range. One of said 
channels is chosen in communication between 
user station and second station by means of 

KJ method which involves generation of base 
high- frequency signal, generation of 
digital IF signal so that combination of 

^ digital IF signal to base high-frequency 
signal produces carrier signal with 



frequency of high-frequency channel, which 
is chosen for communication. Thus, first 
communication signal is generated using both 
said base high-frequency signals and said 
digital IF signal for transmission using 
chosen high-frequency channel. EFFECT: 
d processing costs. 4 cl. 5 dwg. 2 tbl 
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M3o6peTeHne OTHOCMTca k a6oHeHTCKMM 

CUCTeMaM CBA3M, B HaCTHOCTM K 

ycoBepiiiGHCTBOBaHHOMy cnoco6y o6pa6oTKM 
curHanoB cba3h b a6oHeHTCKOM nyHKTe 
6ecnpoBOflHOM cucTeMbi 3neicrpocBa3n. 

TunnHHbiW a6oHeHTCKMPi nyHKT onucaH b 
3afiBKe Ha naTeHT CLUA 06/893916, noflaHHofi 7 
aBrycTa 1986 r. Ha MMa David N. Critchlow m 
flp. Ba30Baa CTaHLin3, ncnonb3yeMaa c TaKUM 
a6oHeHTCKMM nyHKTOM b 6ecnpoBOAHoPi 

UWCppOBOM a60HeHTCKOM CMCTeMe CB33M, 

onncaHa b naTeHTe GLLIA 4777633 Ha MMa 
Thomas E. Fletcher n pp. Ha a6oHeHTCKOM 
nyHKTe, onucaHHOM b 3aaBKe 06/893916, 
ocymecTBiiflfOT nepeKOflnpoBaHne L(McppoBoro 
peneBoro BxoflHoro CMmana Ana nonyneHMa 

U,MCppOBblX BXOAHblX CMMBOnOB; OCymeCTBnaiOT 
KMX-dpMflbTpaL(MlO L^CppOBblX BXOAHblX 

CMMBonoB (KMX - KOHeHHan MMnyribCHaq 
xapaKTepucTMKa); BbiAenaioT aHanoroBbiPi 
bxoahom cwman npoMexyraHHOM nacTOTbi H3 

CpHJlbTpOBaHHblX BXOAHblX CUMBOflOB; 

o6"beAHHflioT BxoflHOM CMman npoMexyraHHOM 
MacTOTbi c BbicoKOMacTOTHOM (BM) HecyLAefi Ann 
paAnonepeAann Ha 6a30Byio CTaHi_|Mio; 
AeMOAynnpyioT bnxoahom cm man, npuHSTbiR c 
6a30BoPi CTaHL(nn, Ann o6pa30BaHMa L^cppoBbix 

BblXOAHblX CHMBOnOB; H CHHTe3HpyiOT L^cppoBOM 

peneBOM buxoahom CMman M3 UMCppoBbix 

BblXOAHblX CMMBOriOB. Ha aOOHeHTCKOM CTaHLlWM 

BbinonHflfOT nepeKOAnpoBaHne u,McppoBoro 
peneBoro BXOAHoro CMmana, CMHTe3npoBaHne 

U,MCppOBblX BblXOAHblX CUMBOflOB, 

KMX-CpMnbTpaL(MK) U,MCppOBblX BXOAHblX 

cmmbojiob m AewoAynnpoBaHMe BbixoAHoro 
curHana, nonyneHHoro ot 6a30BOM CTaHnww. 

ComacHO HacToaiAeMy M3o6peTeHMio 
npeAnaraeTca MeHee Aoporofi cnoco6 
o6pa6oTKM cumajioB CBa3M b aooHeHTCKOM 
nyHKTe 6ecnpoBOAHOM CMcreMbi 3neKTpocBH3M. 
no HacToameMy M3o6peTeHnio cnoco6 
o6pa6oTKM cumanoB cba3h b aooHeHTCKOM 
nyHKTe 6ecnpoBOAHoPi CMcreMbi 3neKTpocBa3M, b 
kotopom a6oHeHTCKHM nyHKT nepeAaeT nepBbiM 
cm man CBa3M, HecyiAMM MHCpopMaL^io, 
coAe p>Ka my ioca b nepBOM MHCpopiviaL(MOHHOM 
CMmane, Ha BTopoti nyHKT b CMCTeivie, a 
a6oHeHTCKMPi nyHKT npMHMMaeT BTopofi CMman 

CB33M OT BTOpOrO nyHKTa, KOTOpbIM 

o6pa6aTbiBaeTca a6oHeHTCKMM nyHKTOM Ana 
BbiAann BToporo MHcjDopMai^MOHHoro CMmana, 

npMHeM a60HeHTCKMM nyHKT MO>KeT CB33blBaTbCa 
CO BTOpbIM nyHKTOM no MHO>KeCTBy 
BblCOKOHaCTOTHblX KaHanOB B Bbl6paHHOM 

Anana30He paAnonacTOT, npM stom oamh M3 
ynoM^HyTbix KaHanoB Bbi6MpaeTca b npouecce 

CBA3M Me>KAy a60HeHTCKMM M BTOpbIM nyHKTaMM. 

npeAnaraeMbiM cnoco6 BicnioMaeT 

reHepMpoBaHne 6a30Boro BbicoKonacTOTHoro 
CMmana; reHepMpoBaHMe L(McppoBoro cumana 

npOMe>KyTOMHOM HaCTOTbl TaKUM o6pa30M, HTO 

npn era o6"beAMHeHMM c 6a30BbiM 

Hecy^eM c nacTOTOM b BbicoKOMacTOTHOM 
KaHane, Korapbiti Bbi6paH A^a cb33m, 6naroAapa 
MeMy nepBbiM cm man cbh3m Bbipa6aTbiBaeTca Ha 
ocHOBe KaK ynoM^HyTbix 6a30Bbix 
BbicoKonacTOTHbix curHanoB, TaK m ynoMflHyraro 
u,ndppoBoro curHana npoMe>KyTOHHOM nacTOTbi 
Ana nepeAaMM no Bbi6paHHOMy 
BbicoKonacTOTHOMy KaHany. 

KpoMe Toro, b cnoco6e no HacTonmeMy 
M3o6peTeHMio ocyiAecTBJifiioT HaKonneHne 
AaHHbix o npMpameHMflx cpa3bi Ana nonyHeHun 

OL(MCppOBaHHblX 3HaHeHMM Cpa3bl M 



reHepMpoBaHMe L(MdppoBoro cnrHana 

npOMe>KyTOHHOM HaCTOTbl Ha OCHOBe 
OLlUCppOBaHHblX 3HaH0HMM Cpa3bl. 

B cnoco6e no HacToameMy M3o6peTeHMio 
npeAycMOTpeHO Aanee reHepnpoBaHMe 
L^dppoBoro curHana npoMe>KyTOHHOM MacTOTbi 
Ha ocHOBe OL^dppoBaHHbix 3HaHeHMM dpa3bi 3a 
CMeT Mcnonb30BaHna 3apaHee onpeAeneHHbix 
3HaneHMM, 3anoMHeHHbix b 3anoMMHaiomeM 
ycTpoMCTBe. 

Cnoco6 no HacTOflmeMy M3o6peTeHMio 
BKmonaeT Tao<e nepeKOAMpoBaHne nepBoro 
MHdpopMau,MOHHoro CMmana b u,McppoBbie 
BXOAHbie CMMBonbi; MOAynMpoBaHMe u,McppoBoro 
CMmana npoMe^TOMHOM nacTOTbi u,MdppoBbiMM 
BXOAHbiMM CMMBonaMM pfM\ nonyneHMfl 
MOAynMpoBaHHoro Linc>poBoro CMmana 
npoMe>KyTOHHOM nacTOTbi; o6-beAMHeHMe 
MOAynMpoBaHHoro L^cjspoBoro CMmana 

npOMe>KyTOHHOM HaCTOTbl C 6a30BblM 

BbicoKOMacTOTHbiM CMmanoM atisi nonyneHna 
nepBoro curHana cbji3m; m Mcnonb30BaHMe 
u,nc)DpoBoro curHana npoMe>KyTOHHOM MacTOTbi 
Ana ASMOAynai_(MM BToporo cnrHana cb33m, 
npuHAToro ot BToporo nyHKTa. 

KpoMe Toro, b cnoco6e no HacToameMy 
M3o6peTeHMio ocyLnecTBnaioT dpMnbTpaL^Mio 
LiMdppoBOM npoMe>KyTOHHOM nacTOTbi (CMmana) b 
cxeMe dpopMnpoBaHMa LiiyMa nepeA 
AeMOAynanMeCi BToporo cnrHana cba3m, 
KOTopbM npuHMMaeTca ot BToporo nyHKTa. 

HM>Ke 6onee noApo6HO onMcaH 
npeAnoHTMTenbHbiM BapMaHT BbinonHeHMa 
HacToaL^ero M3o6peTeHMa co ccbinKOM Ha 
4epTe>KH, Ha KOTopbix noKa3aHo: 

Ha cpMr. 1 - 6noK-cxeMa npeAnoHTMTenbHoro 
BapMaHTa a6oHeHTCKoro nyHKTa no 
M3o6peTeHwio; 

Ha cpur. 2 - 6noK-cxeMa HMna KMX, 
BKnioHGHHoro b BapnaHT no cpur. 1; 

Ha cpMr. 3 - 6noK-cxeMa HMna UriH 

(L(M0pOBOM npOMe>KyTOHHOM HaCTOTbl), 

BKnioHeHHoro b BapnaHT no cpwr. 1; 

Ha dDMr. 4 - npMMep o6pa6oTKM 3aAan, 
BbinonHaeMbix HMnoM npoL(eccopa, noKa3aHHoro 
b BapnaHTe no cpur. 1 ; 

Ha cpMr. 5 - npMMep o6pa6o™ nporpaMM, 
BKnioHeHHbix b 3aAany moabmhom o6pa6oTKM no 
cpur. 4. 

OnpeAeneHna coKpaL^eHnCi m aKpoHUMOB 
HM*e npMBeAeHbi onpeAeneHMa 

coKpai^eHMM m aKpoHMMOB, ncnonb3yeMbix b 

TeKCTe onucaHun: 

APy ABTOMaTunecKaa perynMpoBKa 

ycMneHMfl 

AL4n AHanoro-L4ncppoBoPi npeo6pa30BaTenb 
BOPn Eycpep OTcneTOB pbina>KHoro 
nepeKnionaTena 

EYK EnoK ynpaBneHMa KaHanoM 
BY BpeMeHHoe ynnoTHeHMe 
Bx/Bbix BxoA/BbixoA 
BH BbicoKaa (paflMO-) nacTOTa 

TBfl TOTOBHOCTb BblXOfla flaHHblX 

flnOMH flByxno3MLiMOHHafl cpa30Baa 
MaHMnynauMa 

flPB Kopnyc c AByxpaAHbiM pacnono>KeHMeM 



CM 
O 



3MO 3afla4a MOfleMHofl o6pa6o™ 
30C 3afla4a o6pa6oTKH cumana 
3y 3anoMMHaioiJ4ee ycTpoticTBO 
3YA 3aAana (MOAynb) ynpaBneHMfl 
a6oHeHTOM 

3yK 3aAana (MOAynb) ynpaBneHMa KaHanoM 
MKM MMnynbCHO-KOAOBaa MOAynaLina 
MCno MHTerpanbHaa cxeMa npuKnaAHoti 
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opv\eHiau,v\v\ 

K30C KoHTponnep 3aflann o6pa6o™ 
cm man a 

KMK KOHTpOflb L^UKJIUHGCKUM H36blTOMHblM 
KOflOM 

KHX KoHeMHaa HMnynbCHaa xapaicrepucTMKa 
KYP KaHan ynpaBneHna paflnoycTaHOBKOM 
K*Mh KBaflpaTypHaa cpa30Bafi 

MaHnnynauMfl 

MflP MnaALUUM (ppomnbrn) pa3pHA 

OBJin OcTaTOHHoe B036y>KAeHHoe nnHewHoe 

npeflCKa3aHMe 

03Y OnepaTHBHO 3anoMMHaioLAee 

yCTpOMCTBO 

O0Mh OTHOcnTenbHan 
MaHnnynnLiMfl 

OI4G 06pa6oTKa nncfipoBoro c 
I13y nocTOflHHoe 3anoMHHaioLAee 

yCTpOMCTBO 

nHM ripneivi Hanana nwepBajia 
(coo6L4eHM3) 

nPfl riepeflaHa/riepeAaTHHK 
nPM npneM/npneMHMK 

F\i[M npflMOM U,HCppOBOM CHHTe3aTOp 

CBMC CBepx6onbLuafl HHTerpanbHaa cxeMa 
CflP dapLunfl (ABOUHHbm) pa3pnA 
CI1PM CnHxpoHM3aL4Mfl npneivia 
Cnn3y CTHpaeMoe nporpaMMMpyeMoe 
nocToaHHoe 3anoMHHaraLnee ycTpoMCTBO 
CnPfl CnHxpoHM3aL4H5i nepeAann 
CCAJ1 CxeMa CTbiKa c a6oHeHTCKoti nnHneii 
YAnn yHMBepcaribHbiPi acuHxpoHHbiM 
npneMonepeAaTMMK YOG 

YnpaBneHne o6pa6oTKofi CHmana 
OAIIM <t>a30Ban aBTonoflCTpofiKa Macro™ 
l\Af\ L(McppoaHanoroBbiM npeo6pa30BaTenb 
L4I1H U,ncppoBasi npoMe>KyT04Hafl 4acroTa 
I CnHcpa3Haa (cocTaBnaiomafi onmana) 
Q KBaApaTypHaa (cocTaBnaioLAafi cumana) 
Ha cpur. 1 H3o6pa>KeH npeAnoHTHTenbHbiPi 
BapnaHT BbinoriHeHMfi aGoHemcKoro nyHKTa 
cornacHO HacraniAeMy H3o6peTeHMio, Korapbiti 
BKnioHaeT cxeiwy 10 WHTepcpewca TenecpoHa, 
cxeiwy 11 KOfleKa m CCAJ1, Mun 12 npou,eccopa, 
6biCTpoAewcTByiOL4ee 3Y 13, 

MefljieHHOAeticTByiomee 3Y 14, AewHcppaTop 15 
aApeca, nun 16 KMX, 4nn 17 LLTIH, U,AU 18, AUfl 
19, paAnoycTaHOBKy 20, cxeMy 21 Bbi3biBHoro 
3BOHKa n reHepaTop 22. 

Mun 16 KMX, KorapbiPi flBnaeTcn nnnoM 
MCnO, CBA3aH c HnnoM 17 L^M jimhmhmm 23 v\ 
24, c HunoM 12 npou,eccopa - iiiMHoPi 25 
npoLieccopa m nnHneti 26, c AL4I1 19 - jiMHuePi 
27, c CCAJ1 n cxeMoR 1 1 KOfleKa - JiMHueii 29, c 
paAnoycTaHOBKoR 20 - nnHMePi 30 m co cxeMotf 

21 Bbl3blBHOTO 3BOHKa - flUHkiefi 31. 

CxeMa 10 MHTepcpefica TenecpoHa CB33aHa c 
TenecpoHOM 32, KOTopbiw npeo6pa3yeT 3ByKOBbie 
BonHbi bo bxoahow peMGBOM cuman M 
npeo6pa3yeT peneBoW cuman b 3ByKOBbie 
Kone6aHna. 

CCAJ1 m cxeMa 1 KOAeKca coeAHHeHbi co 
cxeMofi 10 MHTepcpeCica TenecpoHa ppn 
npeo6pa30BaHMfl BXOAHoro peneBoro cumana b 
LincppoBOM bxoahom onman nonocbi rpynnoBbix 
MacTOT, KOTopbiw o6pa3yeTca mmiiom 12 
npou,eccopa. 

B aribTepHaTMBHOM BapnaHTe (He noKa3aH) 
Mun npou,eccopa TaioKe coeAMHeH HHTepcpePicoM 
cYAnn Ana nonepeMeHHoro npneMa u,ncppoBbix 
BXOAHbix curHanoB HenocpeACTBeHHO ot 
ycTpoPicTBa Bx/Bbix u,ncppoBbix CMmanoB m 
nepeAann u,ncppoBbix BbixoAHbix cumanoB 
HenocpeACTBeHHO Ha Hero. 

Hun 12 npou,eccopa BKmonaeT npoLieccop 



u,ncppoBbix cumanoB MOflenn TMS320C25, 
KorapbiM nepeKOAnpyeT rpynnoBoti u,ncppoBOM 
bxoahom cuman b cooTBeTCTBUM c anropnTMOM 
OBJin, cpopMnpya L(M0poBbie BXOAHbie 
CMMBOJibi HHCpopMaL(MH nepeAaTHUKa Ha muHe 
npoLieccopa 25. Mcnonb30BaHne npou,eccopa 
u,ncppoBbix cumanoB Ann o6pa30BaHMfi 
anropMTMa OBJin onucaHO b Me>KAyHapoAHOM 
3aflBKe PCT/US85/02168 (ny6nnKau,Mfl WO 
86/02726, 9 Man 1986 r.). 

KMX-cpuribTp Huna 16 KMX cpmibTpyeT 
u,ncppoBbie BXOAHbie CMMBOJibi m BbiAaeT no 
jnnHHAM 24 Ha nun 17 L(nH flaHHbie I, Q. 

Mnn 17 14114 HHTepnonnpyeT 
0nribTpoBaHHbie u,ncppoBbie BXOAHbie cuMBoribi 
m MOAynnpyeT L(M0poBOM curHan 
npoMe>KyT04HoCi nacTOTbi MHTepnonnpoBaHHbiMM 
BXOAHbiMn curHanaMM, cpopMnpya 
MOAynnpoBaHHbm L4ncppoBOM curHan. 

UAn 18 npeo6pa3yeT MOAynnpoBaHHbin 
u,ncppoBOM BXOAHoii cuman b MOAynnpoBaHHbiti 
aHanoroBbifi bxoahom curHan. 

PaAnoycTaHOBKa 20 nepeAaeT 

MOAynnpoBaHHbiCi aHanoroBbin bxoahom cuman 
Ha 6a30Byio CTaHU,nio m npuHUMaeT m 
AeMOAynnpyeT MOAynnpoBaHHbiM aHanoroBbiR 
BbixoAHoR curHan ot 6a30B0M CTaHLjun. 

TeHepaTop 22 nBraeTcn reHepaTopoM 
CBo6oAHoro pe>KMMa, KorapbiPi reHepupyeT 
CMHxpoHM3MpyioiAne cumaribi Ana nuna 12 
npoLieccopa. 

OnucaHne cba3m Me>KAy a6oHeHTCKMM 
nyHKTOM h 6a30BOM CTaHU,new npuBeAeHO b 
naTeHTe CLUA 4777633. 

AL4I1 19 npeo6pa3yeT AeMOAynnpoBaHHbiw 
npuHATbiPi aHanoroBbM BbixoAHOM curHan b 
u,ncppoBoPi BbixoAHOM curHan, coAepxaLAHM 
u,ncppoBbie BbixoAHbie cuMBonbi. 

Hnn 12 npou,eccopa cnHTe3npyeT rpynnoBoPi 
u,ncppoBoPi BbixoAHoW cuman M3 L^MCppOBblX 

BblXOAHblX CMMBOnOB. CMHTe3 

nepeKOAnpoBaHHbix CMMBonoB OBJin 
nocpeACTBOM npou,eccopa u,ncppoBbix curHanoB 
Tao<e onucaH b Me>KAyHapoAHOM ny6nnKaLiMM 
WO 86/02726. Mun 12 npoLieccopa Tao<e 
BbinonHaeT ycTpaHeHne sxa, KaK onucaHO b 
naTeHTe CLUA 4697261, BbiAaHHOM Ha hmh 
David T.K. Wang n Philip J. Wilson. 

CxeMa 1 1 CCAJ1 v\ KOAeKa npeo6pa3yeT 
rpynnoBOM u,ncppoBOM BbixoAHOM cuman b 
BbixoAHoCi peneBOM curHan, Korapbiti BbiAaeTca 
cxeMotf MHTepcpeRca TenecpoHa Ha TenecjsoH 32. 

Hun 16 KMX 06-beAMHfleT cpyHKU,MH cxeMbi b 
ycTpoMCTBe CBMC, hto CHH>KaeT CTOMMOCTb 
npon3BOACTBa a6oHeHTCKoro nyHKTa 3a cneT 

MCKnHDHeHMS MHOTMX OTAenbHblX KOMnOHeHTOB 

MHTerpanbHoPi cxeMbi co cpeAHefi CTeneHbio 
MHTerpannM. 

KaK noKa3aHO Ha cpur. 2, Mun 16 KMX 
BKnionaeT 6ycpep 33 c pa3BeTBneHneM no 
BbixoAy, BHyTpeHHuti AeKOA^pyioLAUM MOAynb 
34, 6ycpep 35 OTCMeTOB I1PM, perncTpbi 36 
ynpaBneHna n cocraflHMfl, MOAynb 37 
AeKOAMpoBaHna BHeniHux aApecoB, MOAynb 38 
CTopo>KeBoro TatiMepa, MOAynb 39 

CMHXpOHM3aL(MH 11PM, MOAynb 40 

CMHxpoHM3aL(MH nPfl, cpunbTp 42 KMX llPfl, 
MOAynb 44 CMHxpoHM3aL^nn KOAeKa n MOAynb 45 
ynpaBneHna Bbi3biBHbiM 3bohkom. 

Hun 16 KMX npon3BOAHT reHepnpoBaHne 
MeTKM KaApa AnnTenbHOCTbio 45 MunnnceKyHA, 
reHepupoBaHMe MeTKH cerMeHTa abhhnx 
AnMTenbHOCTbKj 1 1 ,25 MunnnceKyHA, 
reHepupoBaHMe CMHxpoHM3aL4MH CMMBona c 
nacTOTOM 16 kTli, perynnpoBaHne 
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cnHxpoHH3aL(HM, 6yepepn3au,wo OTcneTOB nPM, 
6ycpepM3au,Mnio chmbojiob nPfl, reHepupoBaHne 

CHHXpOHH3aL(MM KOfleKa C HaCTOTOM 8 Kfl\, 

AeKOflMpoBaHne HHTepcpefica npou,eccopa, 
reHepupoBaHne cnHxpoHH3aL(MM Bbi3biBHoro 
3BOHK3, AeKOflnpoBaHMe BHeniHero aflpeca h 
reHepupoBaHne cumana ycTaHOBKM b ncxoflHoe 
nonoweHHe CTopo>KeBoro Tafiiwepa. Hun 16 KMX 
Tara<e 6ycpepn3yeT flBa 5-pa3pHflHbix CMMBona 
nPfl Ha nacTOTe 8 kI~h. Mun 16 KMX 
npeo6pa3yeT v\ cpHnwpyeT CMMBoribi nPfl b 

CUMBOJlbl flaHHblX I H Q, npH 9T0M Ka>KflblCi T3K0M 
CHMBOJ1 MMeeT 10 flBOI/NHblX pa3pflflOB Ha 

MacTOTe 160 Kri^. flaHHbie I v\ Q nepeiuewaioTCfl 
n noflaioTca Ha 4nn 17 l\m Ha nacTOTe 320 kI~u,. 
Hun 16 KMX TaK>Ke 6ycpepn3yeT OTcneTbi 
flaHHbix nPM Ha HacTOTe 64 Kru,, a ^eTbipe 
OTcneTa flaHHbix I1PM CHMTbiBaioTcn HMnoM 12 
npou,eccopa Ha nacTOTe 16 kTl^. 
CMHxpoMMnyribCbi h cnmanbi reHepwpyioTCfl 
MunoM 16 KMX M3 nocTynaiomero BeflyLflero 
cnHxpocumana 3,2 MTu,. Hun 12 npou,eccopa 

CHHXpOHH3MpOBaH OTHOCMTeflbHO 3TMX H3CT0T 

flaHHbix nyieM npepbiBaHMa cmmbojiob m 
cerivieHTOB (nHcpopMau,Kin), reHepupyeMbix 
MunoM 16 KMX. CTpo6 CMHxpoHH3au,HKi 8 Kru, 
KOfleKa n npou,eccopa v\ TaKTupoBaHne KOfleKa 
reHepupyfOTcn HunoM 16 KMX v\ 

CHHXpOHH3MpyiOTCfl OTHOCMTeflbHO BpGMGHH 

nocTynaioL^MX OTcneTOB I1PM. Mun 16 KMX 
Tao<e reHepupyeT ynpaBnaioLflMe h 
CMHxpoHH3npyioLnne curHanbi flna ynpaBneHMH 

CpOpMOfl \A CMHXpOHHSai^HGM 3BOHKOBOrO 

HanpjweHMfl, cpopMMpyeivioro cxeMOM 21 
Bbi3biBHoro 3BOHKa. Moflynb 38 CTopo>KeBoro 
TaPlMepa reHepupyeT ci/iman ycTaHOBKM b 
ncxoflHoe nonoweHMe b cnynae, Korfla Hi/in 12 
npou,eccopa He BbinonHneT HHCTpyKi_|nn 
npaBuribHO. 

Bycpep 33 c pa3BeTBneHneM no Bbixofly 
6ycpepn3yeT ronoBHotf cnHxpocMman c 
nacTOTOM 3,2 MTu, no jiuhmh 23a ot nuna 17 
MnM, onepe>KaioinMCi cnHxpocnman c nacTOTOM 
3,2 Mfu,, npuHSTbiti no riMHMM 23b ot nuna 17 
l^riM, n cuman ycTaHOBKM b McxoflHoe 
nono>KeHne no jiuhum 51 ot CTopo>KeBoro 
TaCiMepa 38. Ecnn He yKa3aH0 MHoe, bca 
cnHxpoHH3au,ns b Hune 16 KMX ocyLflecTBnaeTca 
no cnHxpocumany 3,2 MTu,, nocTynaioLflero no 
nnHi/in 23a. Onepe>KaioLHMfi cuman 
CMHxpoHH3aL(MM 3,2 MTu, no jimhmm 23b 
onepe>KaeT cnHxpocnman 3,2 MTl; no jimhum 
23a Ha oflMH L4MKn onopHoro cumana 21,76 MTl4, 
KOTopbiR npucyTCTByeT b nune 17 L4I1M. 
CMHxpocHman 3,2 MTu, nonynaioT H3 onopHoro 
cumana 21,76 MVi\ b HMne 17 I4I1M, n noaraiviy 
MHHUManbHaa wupMHa Mivinynbca cocTaBnaeT 
276 HaHoceKyHfl. OnepexaioLUMfi CHHxpoci/iman 
3,2 Mfu,, nocTynaioLUHM no jimhum 23b, 
BbiflaeTcn 6ycbepoM 33 nepe3 BHyTpeHHioio 
nnHMio 47 Ha cbwibTp 42 KMX nPfl m MOflyrib 
CMHxpoHM3ai4MM KOfleKa 44. OMJibTp 42 KMX nPfl 
peanw30BaH nacTUHHO c noMoiiibio n3y, KOTopoe 
flBnaeTCfl nceBflo-CTaTunecKUM m npn stom 
Heo6xoflMMO, HTo6bi ero bxoa pa3penieHMfl 6bm 
fle3aKTMBM3npoBaH onepe>KaioL^MM 
cnHxpocurHanoM 3,2 MTu, no tiuhmh 47 Me>Kfly 
nocneflOBaTenbHbiMM o6paL^eHMflMM. 

CurHan ycTaHOBKM b ncxoflHoe nonoxeHne 
annapaTHbix cpeflCTB no jimhum 51 
ycTaHaBfiMBaeT b ncxoflHoe nono>KeHne Bee 
BHyTpeHHue cxeMbi nuna 1 6 KMX m npon3BOflHT 
ycTaHOBKy b ncxoflHoe nonoKeHne annapaTHbix 
cpeflCTB OTHOcnTeribHO MOflynefi no cpwr. 1 . 

BHyTpeHHue cnHxponMnyribCbi 



npeflCTaBJiflKDT C060C1 nn6o 6ycpepn30BaHHbie 
BapnaHTbi Beflymero cnHxpocumana 3,2 MTu,, 
npuHAToro no timhum 23a, jim6o BeriMHUHbi, 
nonyHeHHbie fleneHMeM stoto CMHxpocurHana. 

Moflynb 34 fleKOflnpoBaHna BHyTpeHHMX 
aflpecoB o6ecneHMBaeT B03MO>KHOCTb ^uny 12 
npoL^eccopa Bbi6npaTb BHyTpeHHue cpyHKU,MH 
Huna 16 KMX flnn ynpaBneHun t3kmmh 
cbyHKHMAMU n onpefleneHMfl mx cocTOflHMfl. 
Moflynb 34 fleKOflnpoBaHun BHyTpeHHUx 
aflpecoB npMHMMaeT aflpeca npou,eccopa v\ 
CTpo6npyioL4Me nivinyjibcbi npou,eccopa no muHe 
25. Moflynb 34 fleKOflnpoBaHna BHyTpeHHUx 
aflpecoB o6pa3yeT BbixoflHbie cnmanbi Ha 
BHyTpeHHew lUMHe 48. 

BbixoflHbie curHanbi Ha niMHe 48 ot MOflynn 
34 fleKOflnpoBaHun BHyTpeHHUx aflpecoB 

BKJIIOHaiOT CMman B03MO>KHOCTH CHMTblBaHMfl 

flna 6ycpepa 35 OTcneTOB 11PM, ynpaBnnioLi^Mpi 
cuman 3anMCM m cumanbi CHMTbiBaHna 
coctojihm^ flns perncTpoB 36 ynpaBneHHfl v\ 
cocTOflHun, curHan 3anncn flnn cj^nbTpa 42 KMX 
nPfl, cumanbi 3anncn cnHxpoHM3au,nn n 
MHTepBana flna MOflynn 39 CMHxpoHM3au,HM 
nPM, cuman 3anncn flna MOflyna 40 
CMHxpoHM3ai4MM nPfl, ynpaBnflioLi^Me curHanbi 
Ann MOflynn 42 cpunbTpa KMX nPfl m 6ycbepa 35 
OTcneTOB nPM m cuman CTpo6npoBaHnn 
ycuneHMfi, no KOTopoiviy Moflynb 39 
CMHxpoHM3anMM nPM ycTaHaBnuBaeT 
CMHxpoHM3anMio HHTepBana b ncxoflHoe 
nono>KeHMe. B mo6oPi MOMeHT BpeivieHM 

aKTMBHbIM aBnfleTCfl TOnbKO OflHH H3 

cooTBeTCTByioLL|MX curHanoB CMMTbiBaHws nnn 
3anwcn Ha LiJMHe 48 ot MOflyna 34 
fleKOflnpoBaHna BHyTpeHHUx aflpecoB. 

Bycpep 35 OTcneTOB nPM no nnHUM 27a 
npuHMMaeT HeTbipe OTcneTa flna Ka>Kfloro 
BpeMeHU CMMBona 11PM ot AL4II 19 Ha nacTOTe 
64 Kru,, 3arpy>KaeT b 6ycpep flo flByx cuMBonoB 
flaHHbix, KOTopbie b uenoM npeflCTaBnaioT co6om 
BoceMb OTcneTOB, m 3aTeM nocbinaeT lame 
OTcneTbi flaHHbix Ha nun 12 npou,eccopa no 
muHe 25 npou,eccopa. Bycpep 35 OTcneTOB nPM 
peann30BaH Ha flByx CTpaH mm hom 3Y c 
npoM3BonbHoti Bbi6opKoCi. Bycpep 35 OTcneTOB 
nPM npuHMMaeT ci/iman B036y>KfleHMa 
CHMTbiBaHMfl no BHyTpeHHeM LUMHe 48 ot MOflynn 
34 fleKOflnpoBaHMfi BHyTpeHHUx aflpecoB m 
cuman CTpo6npoBaHMfl 3anncn no BHyTpeHHeM 
nnHnn 49 ot MOflyna 39 cnHxpoHH3aL^nn I1PM. 

PerncTpbi 36 ynpaBneHna n cocTonHMfl 
no3BonnioT Huny 12 npou,eccopa ynpaBnHTb 
BHyTpeHHUMn cpyHKL(HflMM Huna 16 KMX, a Tao<e 
CHUTbiBaTb cocTOJiHue cpunbTpa 42 KMX nPfl m 
6ycpepa 35 OTcneTOB nPM n flpyrne BHyTpeHHue 
cumanbi. YnpaBnaioiflMe curHanbi BbiflaioTcn 
HunoM 12 npou,eccopa Ha niMHy 25 npou,eccopa, 

a HHflUKaLlMM COCTOflHUa MCXOflflT M3 pa3Hbix 

BHyTpeHHUx MOflynePi Muna 16 KMX. MHflMKai^nM 
cocTonHMfl noflaioTCH Ha nun 12 npou,eccopa no 
muHe 25 npoueccopa. MHflUKaunn cocTOfiHuq 
npeflCTaBnaioT co6om Heflorpy3Ky nPM, 
neperpy3Ky nPM, Heflorpy3Ky nPfl, neperpy3Ky 
nPfl, nycK rpynnbi flaHHbix, Hanano cerMeHTa b 

nPM, CHHXpOHM3aU,MIO llPfl CMMBona, 
CMHxpoHM3annio n PM cuMBOJia m nepenonHeHne 
KMX-cpunbTpa nPfl. 

YnpaBnAioinne cumanbi, KOTopbie BbiflanDTcn 
ynpaBnaioLflMMM perncTpaivin 36 Ha BHyTpeHHue 
cxeMbi no BHyTpeHHeM LiJMHe 48, BKnioHaioT 
cneflyioLflne: B036yflMTb nPfl, ypoBeHb 

MOflynHU,HM, B036yflMTb Bbl3blBHOM 3BOHOK, 

ycTaHOBMTb b ncxoflHoe nono>KeHMe 
nporpaMMHbie cpeflCTBa, Tpn coctoahuh m 



CM 
O 



7J 
C 



o 
o 



CTpo6npoBaHne CToproxeBoro TaMMepa. 

CurHan Bo36yflMTb llPfl yKa3biBaeT HaMajio 
cerivieHTa nPfl, ocHOBaHHoro Ha 3aAep>KKe nPfl, 
ycTaHOBneHHoPi b MOflyne 40 CHHxpoHHsauHH 

CKiman YpoBeHb MOAynfm,HH noflaeica Ha 
MOflynb 39 cnHxpoHM3aLinn nPM h onpeflenaeT, 
6yfleT Jin AfiMTenbHOCTb cerivieHTa (HHTepBajia) 
cocTaBn^Tb 180 hum 360 chmbojiob. 

CurHan YcTaHOBKM b ncxoAHoe nonoxeHne 
nporpaMMHbix cpeflCTB no3BOJifleT nuny 12 
npou,eccopa ycTaHaBTiHBaTb b McxoflHoe 
nono>KeHne BHyTpeHHHe cbyHKLiHH b Mune 16 
KMX. 

CurHan Bo36yAHTb Bbi3biBHOH 3bohok 
no3BonneT Muny 12 npou,eccopa BKnioMaTb hjih 

BblKJIIOMaTb CXeMy 21 Bbl3blBHOrO 3BOHK3. 3tot 

CMman o6pa3yeT AByxceKyHAHbiH h 

HeTbipeXCeKyHflHbM TaKT A™ 3BOHKOBOrO 

CMmana. 

CTpo6npoBaHne crapo>KeBoro TatiMepa 
no3BonfleT Huny 12 npou,eccopa ycTaHaBTiHBaTb 
b HcxoflHoe nono>KeHMe MOflynb crapo>KeBoro 
TaMMepa Ana coxpaHeHHH annapaTHbix cpeflCTB 

B HCXOAHOM COCTOaHMH H npeflOTBpaiAeHMfl OT 
Cny^aMHblX B03AeMCTBHH. 

Mnn 12 npou,eccopa npHHMMaeT CMman 
npepbiBaHun CMHxpoHH3aLJ 1 HH I1PM ot MOflyna 
39 CHHxpoHH3au,MH 11PM no jihhhh 26c, Korfla 
AaHHbie 3anncaHbi b nepBbie neTbipe HHePiKH 
AByxcTpaHUHHoro 03Y 6ycpepa 25 OTcneTOB 
nPM. Hun 12 npoLieccopa 3aTeM CHHTbiBaeT 
OTCMGTbi riPM M3 nepBbix MeTbipex aqeeK 
AByxcTpaHUMHoro 03Y qepe3 LUHHy 25 
npou,eccopa. B stot momght OTCMGTbi 
3anncbiBai0TCfl b cnepy\ou\v\e MeTbipe HMeHKH 
AByxcTpaHUHHoro 03Y Ha MacTOTe 64 kTl^. 
Co6biTne 16 KTi4 3BJineTca npon3BOflHbiM ot 
co6biTnn 64 kTi-I, Korapoe noAAep>KHBaeT 

C06blTHfl CHHTblBaHHfl H 3anncn 

CMHxpoHH3npoBaHHbiMM. 3to o6ecneHHBaeT to, 
mto onepau,HH CHHTbiBaHHa h 3anncn He 

npOMCXOfl^T B OAHO H TO >Ke BpeMfl B J1K>60H 

oahoh flneCiKe 3Y, a Taioxe ooecneHHBaeT 
afleKBaTHoe BpeMfl cpa6aTbiBaHnn ot nuna 12 
npoLieccopa. 

Byc£ep CMMBona nPfl b cfcmibTpe 42 KMX 
nPfl npMHMMaeT CHMBOJibi nPfl ot nnna 12 
npou,eccopa Mepe3 WHHy 25 npou,eccopa h 
6yc)3epM3yeT flo AByx chmbojiob nPfl. Hun 12 
npou,eccopa npepbiBaeTcn Ha Ka>KflbiH flpyjoPi 
nepnoA BpeMeHH CHMBOTia nPfl, HTo6bi 
3anncaTb em,e flBa CMMBOJia b 6yc)3ep chmbojiob 

nPfl. 

Byo>ep chmbojiob nPfl b cfcHTibTpe 42 KMX 
nPfl npHHMMaeT cHman 3anncn nepe3 
BHyTpeHHioio muHy 48 ot MOflyna 34 
AeKOAnpoBaHHfl BHyTpeHHHX aflpecoB. 

nocne Ka>KAoro cnrHaria npepbiBaHHn 
CMHxpoHM3ai4MM l~l Pfl Ha 4acTOTe 8 Kl~L4 no jimhmm 
26a nun 12 npoLieccopa npon3BOAHT 
KOHTpojibHoe CMMTbiBaHMe AByx 5-pa3paAHbix 
chmbojiob nPfl. flaHHbie HaxoAaTCfl b cpopiwaTe 
KOAa Tpea 0*Mh. BycjDep chmbojiob nPfl 
noAaeT Ha bwxoa chmboji KaxAbie 16 Kru, ppn 
o6pa6oTKM cpmibTpoM 42 KMX nPfl. 3tm flaHHbie 
6ycf)epM3yioTca flBa>KAbi 6naroAap3 
acHHxpoHH3My Me>KAy nnnoM 16 KMX h MHnoM 
12 npou,eccopa. 3HaneHne nocneAHMX AaHHbix 
noBTopneTCfi, noKa He 6yAyT 3anncaHbi HOBbie 
AaHHbie. HyjieBbie AaHHbie He MoryT 
noBTopnTbCfl TaKHM o6pa30M. Bycj^ep CHMBOJIOB 

llPfl CTMpaeTCfl BO BpeMH yCT3H0BKH B 

ncxoAHoe nono>KeHne. 

Bo BpeMS TpeHMpoBKH MHn 12 npou,eccopa 



nocbiJiaeT Ha nun 16 KMX 0HKCHpoBaHHyio 
nocjieAOBaTejibHOCTb chmbojiob. Mnn 16 KMX 
BbinoriHaeT cpHJibTpoBaHHe KMX Ha sthx 
CHMBOJiax h BbiBOAHT Ha BbixoA napbi I, Q Ana 
4nna 17 U,\m. 

PaAHoycTaHOBKa 20 nepeAaeT AaHHbie 
o6paTHO Ha Al\U 19. OTCMeTbi CMMTbiBaioTcn 
MHnoM 12 npoueccopa, KaK h b pe>KHMe noA 
ynpaBJieHHeM neHTpajibHOJO nponeccopa, h 
pejyjiHpyioTCfl KoscpcpHi^neHTbi cjsHJibTpa nPM 
npou,eccopa, peajiH30BaHHbie b nnne 12 
npoLieccopa. MoflyjisMM 39 v\ 40 CMHxpoHM3aL(MM 
nPM h nPfl reHepnpyeTca TOJibKO 

CHHXpOHM3aU,Hfl, MMeiOLAafl Ba>KHoe 3HaMeHHe 

Ana TpeHHpoBKH. 

Moflyrib 39 CMHxpoHM3annM nPM reHepwpyeT 
Bee onopHbie CHHxpoHMnynbCbi h 
CTpo6HMnyjibCbi pfw\ o6pa6oTKH chmbojiob 
nPM. CHHxpoHH3aL^Mfl peryjiHpyeTCH nnnoM 12 
npoLieccopa TaKHM o6pa30M, hto o6pa6oTKa 

MO>KeT CMHXpOHH3HpOBaTbCfl PfiR OTCHeTOB 

nPM, npHH^Tbix no jihhhh 27a ot 6a30BOH 

CT3HI4HH. MOAyJlb 39 CHHXpOHM3aU,HH 11PM 
BhCniOHaeT CXeMy MaCTHMHOH CHHXpOHM3aLlHH 
CHHXpOHM3aTOpa nPM H CXeMy CHHXpOHM3aLlHH 

BpeMeHHoro cerMeHTa nPM. Ha3HaneHHe sthx 

AByx CXeM COCTOHT B CHHXpOHH3aU,HH 

TaKTHpoBaHHfi npMeMa MOAeMa b MHne 12 
npoLieccopa Ann OTCMeTOB nPM, npHHATbix no 
jihhhh 27a ot 6a30BOH CTaHUHH h nepe3 AL4I1 
19, a Tao<e pjm peryjinpoBaHnn MOAyJin 40 

CHHXpOHH3aHHH llPfl H MOAyJIfl 44 
CMHXpOHM3aHMM KOfleKa. 

MoAyrib 39 CHHxpoHH3ai_|HH nPM pa6oTaeT 
Ha HacTOTe 3,2 Mfu, h Ha ero bxoa no LUHHe 25 
npoLieccopa nocTynaioT cjieAyioLMHe 
ynpaBJinioLAHe cnrHajibi ot MHna 12 npoLieccopa: 
cnrHan CTpo6HpoBaHHfi AM, CHmaji 3anncn 
CHHxpoHH3aLJ 1 HH HHTepBajia nPM H CHJHajl 
pa3pflAHOJO cjiexeHHfi I1PM. 

MoAyJieM 39 CMHxpoHH3aL4HM nPM 
reHepwpyioTCfl HecKOJibKO BbixoAHbix cnrHajioB. 
CTpo6HMnyjibc 3anncn Ha nacTOTe 64 Kru, 
BbiAaeTcn no jihhhh 49 ppn ynpaBJieHMfl 
3anncbio b 6ycpep 35 OTCMeTOB nPM. 
CTpo6HpyioiAHH cnrHaji CHHxpoHHsai^HH AL(n Ha 
4acTOTe 64 Kru BbiAaeTca no jihhhh 27b Ha AU,n 
19 Ana CHHxpoHHsai^HH ero pa6oTbi. 
CTpo6cHrHaji 8 kVu, Tao<e BbiAaeTca Ha MOAyJlb 
CHHxpoHM3ai4HH KOAeKa 44 no jimhhm 52. CHJHan 
npepbiBaHMfl CHHxpoHM3aLiHH nPM Ha nacTOTe 
16 Kru, no jihhhh 26c h CHJHajl npepbiBaHHfl 
Hanajia cerMeHTa I1PM no jihhhh 26b HBJiflioTCfl 
BbixoAHbiMH cnmajiaMH, nocTynaioLAHMH Ha nnn 
12 npou,eccopa. CTpo6HMnyjibc CHHxpoHM3au,HH 
nepeA HHTepBajioM riPM BbiAaeTca no jihhhh 54 
Ann ynpaBJieHHfl MOAyJieM 40 CHHxpoHM3aL(HH 
riPfl. 

GxeMa HaCTMHHOM CHHXpOHM3ai4HH b MOAyJie 

39 CHHxpoHH3au,HH nPM ycTaHaBJiMBaeTCfl 
MHnoM 12 npou,eccopa Ann reHepMpoBaHHn 
nycira cnrHajia npepbiBaHHfl HHTepBajia I1PM no 
jihhhh 26b. Mnn 12 npou,eccopa onpeAenaeT 
MecTonojio>KeHMe OTKpbiTMn ycMJiHTejiew (cnrHaji 
CTpo6npoBaHHfl, nepeAaBaeMbin 6a30BOM 
CTaHi^HeH bo BpeMH o6paLAeHHa). KorAa nnn 12 
npoLieccopa o6Hapy>KMBaeT cnrHan 

CTpo6HpOBaHH?1 AM, CXeMa CHHXpOHM3aLlHH 

cerMeHTa b MOAyJie 39 CMHxpoHH3aL(MH nPM 
ycTaHaBJiHBaeTcn b ncxoAHoe nojioxeHHe no 
cnmajiy ot nnna 12 npoLieccopa. 3to 
BbipaBHHBaeT MeTKH KaApa AaHHbix h cerMeHTa 

OTHOCHTejIbHO CHJHajia CTpo6HpOBaHHfl AM. 

MeTKa KaApa AaHHbix npeACTaBJineT co6oh 
HMnyjibc AJiHTejibHOCTbio 62,5 mkc, 
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nonBJinioLAHiicfl Ka>Kflbie 45 mo. MeTKa cerMeHTa 
npeACTaBnseT co6oii MMnynbc flnMTejibHOCTbKi 
62,5 mkc, noBTopfuOLAHifcfi Ka>KAbie 1 1 ,25 mc 
nnn 22,5 mc b pe>KMMe KOMh. 

nocTynaioLHne cuMBOJibi nPM 

fleMOflynnpyioTCfl MMnoM 12 npou,eccopa, n npn 
Heo6xoflMMOCTM Aanee peryjinpyeTcn 
cnHxpoHH3au,nfi. fljin peryjinpoBaHnn 

CMHXpOHH3aHMM CHMBOJ10B 11PM C HaCTOTOpi 16 

kI~h nun npou,eccopa BbiflaeT KOMaHfly Ha cxeiuy 
nacTUHHOM CMHxpoHH3aL4MM (cneweHHe pa3p3Aa) 

COKpaTMTb HJ1M yflJll/IHHTb CTpo6 64 Kl~U, flO 
nsTMflecsTH nepnoflOB HacTOTbi 3,2 MFu,. 

Mun 12 npou,eccopa KOHTponnpyeT 

OTHOLUGHUG CMMBOflOB 11PM K KaflpOBOM 

cnHxpoHH3aL(MM n ocyLAecTBnneT perynnpoBKM 

OTHOCHTejlbHO CMHXpOHM3ai4MM 11PM C HaCTOTOM 

16 kTu, cooTBeTCTBeHHO. KorAa CMHxpoHH3au,Mfi 
11PM OTperynnpoBaHa, Me™ Kaflpa h cenvieHTa 
AaHHbix TaioKe H3MeHfuoTcn, nocKonbKy ohm 

MCXOAflT H3 CHHXpOHM3aL4HH 11PM. 

flnn coxpaHeHU^ nucna OTCMeraB 
MMnyjibCHO-KOflOBOM Mopynnu,m (MKM), 
BbiAaBaeMbix Ha n co cxeMbi 1 1 CCAJ1 i/i Kop,em, 

CMHXpOHM3HpOBaHHOM OTHOCHTeflbHO 

CMHxpoHH3aL(MM KaApa AaHHbix, MOAynb 39 
cnHxpoHH3au,nn 11PM ynpaBJineT MOAyneM 44 

CMHXpOHM3aL4MM KOfleKa. 

MoAyrib 40 cnHxpoHM3aunn llPfl BKnioMaeT 
cxeiviy 33abp>kkm llPfl h cxeMy CMHXpOHH3aHMM 
ynpaBJieHMfl llPfl. 3th cxeMbi reHepwpyioT 
cuman npepbiBaHHn CMHxpoHM3aLiHM llPfl, 
KOTopbiK nepeAaeres Ha Mun 12 npou,eccopa no 
riHHMH 26a. MoAynb 40 CMHxpoHH3au,nn llPfl 

CMHXpOHH3MpOBaH OTHOCHTejlbHO MOflyjlfl 39 

cnHxpoHH3aL(MM 11PM nocpeACTBOM CTpo6a 
cnHxpoHH3aL(MM nepeA HHTepBanoM AaHHbix 
nPM, Korapbifl BbiAaeTca Ha MOAynb 
CMHxpoHH3aL(MM llPfl MOAyneM 39 

CMHXpOHH3aL(MM 11PM no J1MHMM 54 H 

ncnonb3yeTCfi Ann ycTaHOBKH b KicxoAHoe 
nono>KeHMe cxeMbi 3aAepxKM llPfl, Korapan, b 
cboio onepeAb, reHepupyeT MeTKy cerMeHTa 

AaHHblX llPfl. CMHXpOHM3aL^M3 CMHXpOHM3aTOpa 

llPfl ocHOBaHa Ha BHyTpeHHeM cnHxpoHH3aTope 
3,2 MRj,. 

Hun 12 npou,eccopa ynpaBJineT cxeMaMM 

33ASp>KKH llPfl M CMHXpOHH3aU,HH llPfl nyTeM 

Bbifla^n ynpaBJinioiAMX curHanoB 3anncn AaHHbix 
llPfl no lli n He 25 npou,eccopa. 

MoAynb 40 cnHxpoHM3aL^nn llPfl nepeAaeT 
ynpaBJiaioLAHM cHman npneMa/nepeAaHM no 
nHHMH 30 Ha paAMoycTaHOBKy 20. 3tot CMman 
onpeAenseT, 6yAeT jih paAMoycTaHOBKa 
nepeAaBaTb nnn npuHUMaTb flaHHbie. 

MoAynb 40 cnHxpoHM3au,MH llPfl TaK>Ke 
ynpaBJineT cabmtom cmmbojiob llPfl, 
aApecau,nefi I13y, cnHxpoHH3au,neH HaKonneHun 
m 3anoMHHaHnn npon3BeAeHM3 I, Q Ann BbixoAa 
Ha 4nn 17 unn. 

MoAynb 40 cnHxpoHM3aunn llPfl nepeAaeT 
ynpaBJifiioiAMe cnmanbi no jihhhh 56 Ann 
yAep>KMBaHM3 cpuribTpa 42 KMX llPfl 

CMHXpOHH3MpOBaHHblM OTHOCHTejlbHO CMMBOJIOB 

llPfl n cerMeHTa AaHHbix. TaKaa CMHxpoHH3aL(M3 

AOCTHraeTCS B COOTBeTCTBHM C MeTKOM 

cnHxpoHH3aL(MM cerMeHTa AaHHbix llPfl. nocne 
ycTaHOBneHun ncxoAHoro nono>KeHHfl MOAynb 
40 aKTMBHO reHepupyeT ynpaBnnioLAMe curHanbi 
no jimhum 56 nocne Toro, KaK Hanancfl ceriweHT 
AaHHbix llPfl. 

MoAynb cpuribTpa 42 KMX llPfl BKiiioHaeT 
I13y, KOTopoe peann3yeT cpmibTp KMX nyTeM 
o6pa30BaHMfl npon3BeAeHMPi IhQb OTBeT Ha 
aApecaL(HK) k n3Y atis npocMOTpa nyTeM 



06-beAMHeHnn chmbotiob llPfl, npuH^Tbix ot 
Huna 12 npoi4eccopa no muHe 25 npcmeccopa, m 
noAcneTOB KOGCpcpMi^HeHTOB CMHYCA n 
KOCMHYCA, o6pa3yeMbix CMeTMMKOM b MOAyne 
42 cpunbTpa KMX llPfl. OnribTp 42 KMX nPfl 
HaKanriMBaeT mecTb nocneAOBaTeribHbix 
npon3BeAeHHM AaHHbix I m Q m 3anoMMHaeT 
pe3yribTaTbi Ann BbiAa^H Ha nun 17 l^im no 
nnHnn 24a. 

MMHHManbHafl nacTOTa, Heo6xoAHMafl Ann 
pa6oTbi cpuribTpa 42 KMX I1PM, onpeAenneTcn 

MaCTOTOM CMMBOJia (16 KrL\), yMHO>KeHHOW Ha 

Mi/icno (2) OTCMeTOB I m Q, yMHOxeHHoe Ha 
Mi/icno (10) KoacpcpMLiHeHTOB, yMHOxeHHoe Ha 

MMCflO (6) OTBOAOB, M COCTaBTlfleT 1,92 Mfi\. 

BeAyLAan CMHxpoHM3aL(Mfi 3,2 Mfi\ 
yAOBJieTBopneT GTOMy Tpe6oBaHHio 

MMHMMajlbHOM HaCTOTbl. llepHOAbl 0>KHAaHMf1 

Ao6aBnnioTcq Ann KOMneHcaAHM BpeMeHH 
6bicTporo ncnoriHeHMfi. 

MoAynb 40 cnHxpoHH3au,ni>i llPfl 

CHHXpOHM3MpyeTCfl Ha MaCTOTe CMHXpOHM3aU,HH 

3,2 Mfu,, Korapa^ onpeAenneT nepnoA oahoto 

COCTOflHM3. TaK K3K 3Ta HaCTOTa CHHXpOHM3aU,HM 

6onbiiie, neM Tpe6yeMbiM MMHMMyM 1,92 MTl^, 
0nribTp 42 KMX llPfl reHepupyeT cnrHanbi Ann 
nepBbix LuecTH M3 flecaTM nepwoflOB cocTOAHnn. 

Ka>KAbiPi HOBbiPi cumboji llPfl Aon>KeH 
3arpy>KaTbcn b KonbueBoW 6ycpep b cpnribTpe 42 
KMX llPfl Ha nacTOTe 16 Kru. HoBbiPi cmmboji 
llPfl h npe>KHne nnTb cmmbojiob llPfl 
3arpyxai0Tcn b KonbueBoti 6ycpep. Han6onee 
CTapiiiMii cmmboji llPfl BbinaAaeT, KorAa HOBbin 
cmmboji llPfl CABwraeTcn b sto MecTO. 
BbixoAHan nacTOTa cpuribTpa 42 KMX llPfl 
cocTaBJineT 320 kTl^. M3 Ka>KAoro cuMBona llPfl 
reHepnpyioTCfi AecfiTb BeriMHUH AaHHbix I m 
AecnTb BenMMMH AaHHbix Q. B Ta6nnL(e 1 
noKa3aHO, iokmm o6pa30M M3 k3>kaom 
5-pa3pflAHoW BeriHMUHbi MoryT BbiAenaTbcn 

pa3pnflbl I, Q M OTCyTCTBUn MH450pMai4MM. 

flaHHbie b Konbu,eBOM 6ycpepe L^MKnunecKM 
CABMraioTcn Ka>KAbie 6 M3 10 coctoahhm. Oamh 
HOBbIM cmmboji 11PM m nflTb npe>KHMX cmmbojiob 
nPM HaxoAfiTcn b KOJibu,eBOM 6ycpepe b 
TeMeHMe ABaAAaTH M3 stmx AecnTM nepnoAOB 
cocTOAHMn. KoscpcpMLiMeHTHafi nacTb aApecoB 
I13y Tao<e yBeriMMMBaeTCfi Ka>KAbie mecTb H3 
AecflTM nepMOAOB cocTOfiHMfi. CyMMaTop b 
cpmibTpe 42 KMX llPfl cyMMnpyeT pe3yribTaTbi 
Ka>KAoro npoM3BeAeHMfi AaHHbix I, BbiAaHHbix 
I13y Ann Ka>KAoro M3 LiiecTM nepMOAOB 
cocTonHMfl. rioaTOMy perwcTp cyMMarapa 
OHHiAaeTCfi Ann nepBoro cno>KeHHfl, m pe3yribTaT 
Ka>KAoro nocneAyioiAero cno>KeHMfl 

CMHXpOHM3MpyeTCn B perHCTp 06paTHOM CBn3M 

cyMMaTopa TaKMM o6pa30M, hto oh MoxeT 
CKnaAbiBaTbCfi c BHOBb nonyMeHHbiM 
npon3BeAeHneM. nocne Toro, KaK npoM30MAeT 
mecTb cnoxeHMW, pe3yjibTaT bboamtca b pa6oTy 
b BbixoAHOM CABuroBOM perncTpe. To >Ke caMoe 

npOMCXOAMT B OTHOLLieHHH Tex we 
K03CpCpMU,HeHTOB M npOM3BeAeHMtl AaHHblX Q, 

nojiyHeHHbix m n3Y Ann Ka>KAoro CMMBona 

npfl. 

Gtpokm aApecoB ri3Y o6ecneHHBaioT 

B03MO>KHOCTb nOMCKa LLieCTHAeCflTI/l 

K03Cpcpnu,neHTOB KOCMHYCA m LiiecTHAecnTM 

K03CpCpMU,HeHTOB CMHYCA B OTHOLlieHMH 

4eTbipex B03MO)KHbix HHfleKcc-B flaHHbix I, Q. flnn 
SToro Heo6xoAMMO ceMb aApecHbix ctpok flnn 
KoscpcpMAHeHTOB m ABe aApecHbie CTpoKM Ann 
AaHHbix I, Q. flnn BbixoAHoro cnrHaria cpnnbTpa 
KMX Tpe6yeTcn 10 6ht. flBa AonojiHMTeribHbix 
6nTa Tpe6yioTcn Ann noAqep>KaHMn tomhoctm 
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CjDpaKLlMOHHOM H3CTH npOCMOTpOBOM BeJlUMMHbl. 

B CBA3H c stum pa3Mep ri3Y AonxeH 
cocTaBJiflTb 512x12. CflP MHfleKca AaHHbix I, Q 
noAaeTcn b oooxoa r~l3Y Ha cxeiviy eflUHMHHbix 
flononHeHUM, Korapaa npnHy>KAaeT buxoa ri3Y 
HHBepTupoBaTbca. 

Ecjim CMMBon, aApecyioLAHPi ri3Y, HBJifieTCfi 

CHMBOJIOM OTCyTCTBMfl (MHCpOpMaLJ,HM), 6MT 

OTcyTCTBHH ynpaBnneT neTbipbMH H3 ceMM ctpok 
aApecoB KoscpcbMLiMeHTOB. TaK KaK Ann noncKa 
KoscpcpHLineHTa Mcnonb3yeTcn ceMb ctpok 
aApecoB, sto stojo Heo6xoAMMO 128 nneeK. 

Tpe6yeTCfl TOJlbKO 120 KOSCpCpHLIMeHTOB. 

BnaroAapn STOMy Hencnojib3yeMbiMi/i ocTaioTcn 
BoceMb fmeeK. B stu fiHefiKM 3arpy>KafOTCfl 
HyneBbie BejiMMMHbi, TaK mto MHCpopMau,nfi 
HynePi MO>KeT 6biTb nerKO BbiBeAeHa Ha buxoa 
M3 n3Y. 

0yHKi_|Mn AonoriHeHMfl ao AByx peariM3yeTCfl 
nyTeM ncnonb30BaHHfi eAMHMHHoro AonojiHeHHH 
m nepeHoca norMHecKoti 1 b nocneAyiomnPi 
cyMMaTop. Bnxoa cyMMarapa o6xoaht bxoa 
cyMMaTopa Ann nocneAOBaTenbHbix cno>KeHMCi 
mjim BbiBOAHTCfi qepe3 MyjibTKinneKcop Ha 
BbixoAHOM CABuroBbiR perncTp. BbixoA 
OKpyrjineTcn nyTeM ncnonb30BaHnn TonbKO 
AecaTM CTapiuMX pa3pnflOB. 

BbixoAbi KOJibL^eBoro 6ycpepa cpmibTpa KMX 
nPfl ycTaHaBiiMBaioTcn Ha Hynb nocne 
ycTaHOBKH b ncxoAHoe nonojKeHne. 3to AaeT 
B03MO>KHOCTb o6pa6aTNBaTb HyneByio 
MHcj:opMaLinio, noKa He 6yAyT 3arpy>KeHbi HOBbie 

BejlMMMHbl CUMBOflOB llPfl. llepBblMM 

o6pa6aTbiBaroTCB flaHHbie I, 3a KOTopofi cneflyeT 
o6pa6oTKa flaHHbix Q. 

CurHan npepbiBaHMfi cnHxpoHH3au,HM nPfl 
nponcxoAUT TonbKO b TeMeHne MHTepBana 
MHCpopMau,nn riPfl. npou,eccop He 3HaeT, KorAa 
HaMMHaeTca mjim KOHHaeTCfi HHTepBan nPfl 
MHane, KaK nyTeM pearnpoBaHMfl Ha sto 
npepbiBaHne. Oman MoxeT niweTb aKTHBHyfo 
HH3KoypoBHeByio ATiMTenbHOCTb OAHoro L(MKna 
CMHxpoHH3aL(MM 3,2 MTu,, HTo6bi rapaHTMpoBaTb, 
hto npepbiBaHne He flBJiaeTcs aKTMBHbiM, KaK 
TonbKO oho ncnojib30BaHO. npepbiBaHne 

CHHXpOHH3aL(MM llPfl npOHCXOflHT Ka>KAblCi pa3 c 

ApyruM cmmbojiom (1 6 Kru,/2). 

ripepbiBaHne CMHxpoHH3au,MM IIPM 
nponcxoAUT b OTHOLLieHi/in nojiHoPi rpynnbi 
(6noKa) flaHHbix. Mun 12 npou,eccopa MacKupyeT 
sto npepbiBaHne nyTeM Mcnojib30BaHnn Me™ 
MHTepBana I1PM b KanecTBe MacKH. 
ripepbiBaHMe cnHxpoHH3au,HM IIPM HMeeT 

aKTHBHyKO HH3KOypOBHeByK) AJlMTeJlbHOCTb 

oflHoro L4HKJia cnHxpoHH3ai4nn 3,2 M[~L4. 

npepbiBaHne Hanana MHTepBajia IIPM 
nponcxoAUT Ka>KAbie 11,25 MHJiJiMceKyHfl n 
MMeeT aKTHBHyio HM3KoypoBHeByio 

flJlMTejlbHOCTb OflHOJO U,MKJia CHHXpOHH3aLJ,HH 3,2 

MRj,. 

Ka>KAbiM curHan npepbiBaHMH 
npMHyAHTeribHO nepeBOAMTcn b HeaKTMBHoe 
BbicoKoe cocTO^Hne nocjie ycTaHOBKM b 
wcxoflHoe nonoweHne. 

MoAyJib 44 CMHxpoHM3au,nn KOAeKa 
reHepupyeT CTpo6bi CMHxpoHH3aL^MH n nocbinaeT 
Heo6xoAHMbiM CMHxpocurHaji no jimhusm 29 Ha 
cxeiwy 1 1 GCAJ1 n KOAeKa, HTo6bi Bbi3BaTb 
nepeflany 8 6mt flaHHbix Me>KAy KOfleKOM v\ 
npou,eccopoM Ha HacTOTe 8 Kru,. KofleK 11 
npMHMMaeT n nepeflaeT 8 6mt flaHHbix Ka>KAbie 8 
Kri_|. MoAyJib 44 CHHxpoHwsauHM KOAeKa 
nocbiJiaeT curHan cnHxpoHnsai^MH KOAeKa no 
nnHMH 29a m CHHxpoMMnynbc KOAeKa no jimhum 
29b. CnHxpocurHan KOAeKa no jimhum 29a 



reHepkipyeTCfl Ha nacTOTe 1,6 UV\\ nyTeM 
AeneHMfl nocnaHHoro cnHxponMnyribca 3,2 MTu, 
Ha flBa. MMnyjibc 8 Kru OflHOJO nepnofla 3,2 MTl; 

npMHMMaeTCfl OT CXeMbl 39 CMHXpOHM3aU,MM IIPM 
M nOBTOpHO CMHXpOHH3MpyeTCfl flJlfl OflHoro 

nepnofla 1,6 MTl;, m t3khm o6pa30M 
rapaHTupyeTcn peann3aL(Mfi no OTHOiiieHMio 
HapacTaioLAMX cppohtob CMHxpoMMnyjibca 1,6 
Mfu,. C noMOLAbio 3tmx AByx cnrHanoB 
AOCTuraeTcn nepeAana AaHHbix MKM MexAy 
KOAeKOM 11 v\ HunoM 12 npoueccopa. 3to 
no3BOJineT CMHxpoHH3npoBaTb AaHHbie MKM 
a6oHeHTa OTHOcnTejibHO AaHHbix MKM 6a30BOM 

CTaHU,HM. 

MoAyJib 45 ynpaBJieHun Bbi3biBHbiM 3bohkom 
pearnpyeT Ha ynpaBJifiioLflMPi curHaji 
B036y>KfleHMfi 3BOHKa, jeHepupyeMbiM b Mune 12 
npoL^eccopa m MflyLflMM M3 perncTpa 36 
cocTonHMfl m ynpaBJieHMfi no BHyTpeHHew niMHe 
48 nyTeM reHepupoBaHun curHana 
np^MoyrojibHoro KOJie6aHna HacTorati 20 Tu, no 
jiHHHH 31a n AByx curHanoB ynpaBJieHun c)Da3oti 
Ha nacTOTe 80 y,V\\: cpa3a A no jiuhhh 31b m 
cpa3a B no jiuhmh 31c, m nepeAann stmx 
curHajioB Ha cxeMy 21 Bbi3biBHoro 3BOHKa. 
CurHaji npfiMoyrojibHoro KOJie6aHMfi HacTOTOM 
20 ri^ no jihhmh 31a ynpaBJineT nonnpHOCTbio 
HanpfiweHMfi 3BOHKa, o6pa30BaHHoro cxeMOM 21 
Bbi3biBHoro 3B0HK3 flriH cxeMbi 10 HHTepcpefica 
TenecpoHa. 0a3OBbie curHaribi nacTOToCi 80 kRj, 
no nnHMflM 31b h 31c ynpaBJinioT ninpuHOM 
MMnyjibca MOAyJinpyeMoro MCTOHHUKa nuTaHMfl b 

CXeMe 21 Bbl3blBHOrO 3BOHKa. 

YcTaHOBKa b ncxoAHoe nojio>KeHMe mjim 
curHaji Ha 3bohok GCAJ1 no jiuhmh 29c ot Mac™ 
CGAJ1 cxeMbi 11 CCAJ1 n KOAeKa BbiKJiiOHaeT 
win nrHopupyeT stu cnjHajibi no jimhuam 31a, 
31b, 31c nocne tojo, KaK CurHaji B036y>KAeHMfi 
3BOHKa, nocTynaioLAMPi ot Muna 12 npoLieccopa, 
BKJiio^nT mx. 3to o6ecneMMBaeT to, hto 

Bbl3blBHOM 3BOHOK BblKJUOMeH, eCJIM npOMCXOAUT 

ycTaHOBKa b ncxoAHoe nojioxeHne hjim 
TenecpoHHafl Tpy6Ka CHUMaeTcn c pbinara. 

TaK KaK cxeMa 21 Bbi3biBHoro 3bohk3 
jeHepupyeT BbicoKoe HanpfDKeHne m paccenBaeT 
MHoro SHepjun, sto HanpnxeHne He 
reHepupyeTca, 3a i/icKJiioHeHi/ieM Tex cjiynaeB, 
Kojfla Tpe6yeTca nunoM 12 npou,eccopa. 

Moflyjib 39 fleKOflnpoBaHMfl BHeniHux 
aflpecoB reHepupyeT Bbi6opKM nuna no niMHe 25 
npoL^eccopa, Korapbie Mcnojib3yioTCfi nunoM 12 
npoL^eccopa atis AOCTyna k nuny 17 MIIH, 
annapaTHbiM cpeACTBaM YAlin, MeAneHHO 
AencTByKiiAeMy cnn3Y 14 b OTAejibHbix 
pa3JinHHbix aApecHbix cerMeHTax. Mun 12 
npoueccopa o6pa3yeT BoceMb ctpok aApecoB 
CflP, npocTpaHCTBO fljin flaHHbix m 
nporpaMMHbie cnjHaribi npocTpaHCTBa. Ohh 
fleKOflMpyioTCfi fljifi reHepupoBaHMfi 

COOTBeTCTByiOlAMX Bbl6opOK MUHa. 

Moflyjib 38 CTopoxeBoro TaMMepa 
reHepupyeT HMnyjibc AnnTeribHOCTbio 50 

MMJlJlMCeKyHA yCTaHOBKM B MCXOAHOe 

nojio>KeHMe annapaTHbix cpeACTB no jimhmm 51 , 
KOTopbM ycTaHaBJiMBaeT b ncxoflHoe nojio>KeHMe 
Bee MOflyjin 16 nuna KMX v\ Bee MOflynn 
aGoHeHTCKHx CTaHU,HM Ha cpur. 1. MoAyrib 38 
CTopo>KeBoro TawMepa reHepupyeT HMnyjibc, 
ecjin oh He ycTaHOBJieH b ncxoflHoe nojio)KeHMe 
b nepnofl 512 MHJiJinceKyHA curHajioM 
CTpo6npoBaHHfi CTopoxeBoro TaflMepa, 
o6pa3yeMoro no LiiuHe 48 nocpeACTBOM 
perncTpoB 36 ynpaBJieHun n coctohhuh. 

Hnn 17 UIIM coeAMHeH MHTepcpePicoM c 
nunoM 12 npoL(eccopa c noMombio muHbi 25 
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npou,eccopa, c nunoM 16 KMX - nocpeflCTBOM 
nnHMti 23 n 24, c UAII 18 - nocpeflCTBOM nHHHH 

71 h c reHepaTopoM b paflnoycTaHOBKe 20 - 
nocpeflCTBOM nnHnw 72. 

reHeparap b paflnoycTaHOBKe 20 
reHepupyeT aepymm cnHxpocMman 21,76 Mfi\ 
no nnHnn 71 Ha nun 17 qnH. 

KaK noKa3aHO Ha cpur. 3, Mun 17 UIIM 
BKnionaeT reHepaTop 60 cnHxponMnynbcoB, 
MOAynb 61 fleKOflnpoBaHH3 nponeccopa, 
MOAynb 62 MHTepcpePica nuna KMX, 
MHTepnonarap 63, ynpaBnnioLAHCi peracTp 64, 
HacTpoeMHbie perncipbi 65, cpa30Bbiti cyMMarap 
66 ni_4C, MOflyrib 67 reHepnpoBaHnn CMHYCA i/i 
KOGMHYCA nU,C, MOAynnrap 68 v\ 
cjoopMnpoBaTenb myivia 69. B KOM6nHau,nn 
cpa30Bbifi cyMMarap 66 I1L4C n reHepaTop 67 
CMHYCA m KOCMHYCA UL\C o6pa3yiOT npnMofi 
u,nc(3poBoPi CMHTe3aTop (IIL4C) Ann U,MCppOBOrO 
CMHTe3MpoBaHMfi u,ncppoBoro cnmana 
npoMe^tyTOHHoii nacTOTbi. 

Mun 17 14114 nBnneran HMnoM MCI10, 

KOTOpblfi CjDyHKL^MOHMpyeT KaK 3Y ASHHblX 

npou,eccopa. 

Mun 17 L4rm cjDyHKi_|MOHMpyeT b oahom H3 
AByx pa6oHnx pe>KHMOB: pe>KMMe 
reHepupoBaHMfl MOAynnpoBaHHoPi HecyiAeW h 
pexuMe mmctom HecyLAePi. B pe>KMMe 
reHepupoBaHMfl MOAynnpoBaHHOM HecyLne/i 
rpynnoBbie AaHHbie BBOAnren b o6nacTb I, Q, v\ 
3th AaHHbie ncnonb3yioTcn Ann MOAynnpoBaHnn 
hmctoCi Hecymew, o6pa30BaHHoti cj3yHKi4M9M I1L4C 
Huna 17 14114. B pe>KHMe reHepnpoBaHMB 4HCTofi 
HecyLAew bxoah rpynnoBbix AaHHbix 
wrHopwpyioTcn, a HeMOAynwpoBaHHan HecyLAan 
M3 nL(C noflaeTcn Ha I4AII 18. 

reHepaTop 60 cnHxponMnynbcoB reHepupyeT 
Bee TaKTMpyioiAne m cnHxpoHH3npyioLHne 
cumanbi b ^une 17 14114, a Tara<e reHepupyeT 
cnHxpocuman 3,2 MTu, n onepe>KaioLAnPi 
cnHxpocuman 3,2 MTu,, Korapbie noAaioTcn Ha 
Mun 16 KMX no nMHHnM 23a n 23b. flBa 
nepBMMHbix cnHxpocumana, Mcnonb3yeMbix b 
Mune 1 7 I4I1H, nBnnioTcn CMHxpocurHanoM 21 ,76 
MTu, n curHanoM CTpo6npoBaHnn HHTepnonnu,nn 
2,56 MTu,. Ci/iHxpocMman 3,2 MTu, ncnonb3yeTcn 
BHyTpi/i cxeMbi Ana CABura AaHHbix I n Q no 
nnHi/in 24a v\z Muna 16 KMX b MOAynb 62 
HHTepcpefica KMX. 

TeHeparap 60 cnHxpocumanoB 6ycpepn3yeT 
cnHxpocuman 21,76 MTu,, npuHATbiti no jimhmm 

72 ot reHeparapa b paAHoycTaHOBKe 20, v\ 
BbiAaeT 6ycpepn30BaHHbiM CMHxpocnman 21,76 
MTu, no jimhmh 71a. TaKan 6ycpepn3au,nfl 
npon3BOAHTca Ana o6pa30BaHnn AOCTaTOHHotf 
B036y>KAaK>meM cnocooHoc™ y BHyTpeHHUx 

CpyHKL^Mfl M CBeAeHM3 AO MMHMMyMa 0a3OBoro 

CABura xpoHnpytoLynx MMnynbcoB. 

Byc(3epM30BaHHbiM cnHxpocurHan 21,76 MTu, 
Tao<e nBnneran cnHxpoci/imanoM Ann 4AI1 18 \a 
Apyrux BHeniHux cxeM. 

TeHepaTop 60 cnHxponMnynbcoB reHepupyeT 
CMHxpocurHan 3,2 UV\\ nyieu AeneHHn 
CMHxpocurHana 21,76 MTu, Ha 6 m Ha 8 b 
cneAyK>meM nocneAOBaTenbHOCTM: 6-8-6-8-6, a 
cpeAHMM Aennrenb TeM caMbiM nonyMaeTcn 
paBHbiM 6,8 (21,76:6,8 = 3,2). 3cpcpeKT GToro 

3a U,HKJ1 H3MeHeHH3 COCTOMT B MHHMMaflbHOM 

nepnoAe 276 hc h MaKCMMaribHOM nepnoAe 368 
hc. OnepexafOLMH/i BapnaHT CMHxpocMrHana 3,2 
MTl; TaioKe nepeAaeTcn KaK onepe>KaioLAMPi 
cuman CMHxpoHM3au,HM 3,2 MTu, no timhum 23b. 
06a cnHxpocumana nBnnKJTcn MAeHTUHHbiMM, 
3a ncKJiKDHeHneM Toro, hto curHan AeceneKU,nn 
ri3Y no JiMHMM 23b onepe>KaeT cnHxpocurHan 



3,2 MTu, no jimhum 23a Ha oahh u,MKn 
cnHxpoHH3aL4MM 21,76 MTli. 

TeHepaTop 60 CHHxpocMmanoB BbiAaeT 
CTpo6npyioinnCi cuman 2,56 MTl; no BHyTpeHHeM 
nnHnn 74 nyTeM AeneHun CMHxpocnrHana 21,76 
UV\\ Ha 8 m 9 b paBHO/i nocneAOBaTenbHOCTM 
(8-9-8-9-...), a nony-iaeMbiM b pe3ynbTaTe 
cpeAHMW AenMTenb paBeH 8,5 (21,76:8,5 = 2,56 
MTn). 3tot cuman ncnonb3yeTcn 
MHTepnonnTopoM 63 n MOflynnTopoM 68. 

MoAyrib 61 AeKOAnpoBaHMfl npou,eccopa 
no3BonneT npou,eccopy ynpaBnnTb BceMM 
BHyTpeHHUMn cpyHKU,nflMM Muna 17 UriM . 
MoAynb 61 AeKOAnpoBaHna npou,eccopa 
AenincppyeT aApeca npoLieccopa v\ 
CTpo6nMnynbCbi npou,eccopa, npuHSTbie H3 
npocTpaHCTBa Ann AaHHbix no LUMHe 25 
npoLieccopa, Ann o6pa30BaHMfl CTpo6oB 
BHyTpeHHeM 3anncn, Korapbie nepeAaioTcn no 
BHyTpeHHeM iiiMHe 76 Ha ynpaBnnioLAMM perncTp 
64 h HacTpoeHHbie perncTpbi 65, o6ecneHHBaa 
Huny 12 npoLieccopa B03MO>KHOCTb 3anncbiBaTb 
ynpaBJiflK>LAne AaHHbie m AaHHbie o 
KOHCpnrypai_|MM. TojibKO oamh BbixoA H3 MOAynn 
61 ASKOAMpoBaHun npoLieccopa nBnneTcn 

aKTMBHbIM B JHO60C1 AaHHbIM MOMeHT BpeMeHH. 

AApeca npoLieccopa onpeAenaioT, iokom BbixoA 
reHepupyeTcn; ecnn Bbi6paHa cpyHKL(Hfl b 
aApecHOM npocTpaHCTBe nuna 17 UriM, curHan 
Bbi6opKM Huna no nnHUM 24c ot nuna 16 KMX 



nocneAOBaTenbHOM cpopMaTe m npeo6pa3yeT mx 
b 10-pa3pnAHbiPi napannenbHbiPi cpopMaT, b 
KorapoM ohh noAaioTcn Ha MOAynb 
MHTepnonnrapa no jimhmm 77. CTpo6npyioLAMM 
curHan I, Q no jimhum 24b ot Muna 16 KMX 
Mcnorib3yeTcn Ann OTnuHMn AaHHbix I ot AaHHbix 
Q. MoAynb 62 MHTepcpeMca KMX TaioKe 
BbNUTaeT npe>KHKie Bbi6opKH I n Q v\z TeKymux 

Bbl6opOK AH3 06pa30BaHM3 Bbl6opOK a I H A Q, 

Korapbie 3aTeM CABuraioTcn BnpaBO Ha 4 MecTa 
(fleneHne Ha 16) flnn o6pa30BaHna npaBuribHoro 
npupameHun Ann MOAynn MHTepnonnrapa no 
nnHnn 78. TaK KaK MOAynb 62 MHTepcpePica KMX 
nocbinaeT AaHHbie Ha MHTepnonnTop 63, 
CMHxpocMrHan nocbinaeTcn MOAyneM 62 
MHTepcfieiica KMX Ha reHeparap 60 
CMHxpoHM3aL(MH CTpo6nMnyribca 2,56 MTu,, 
nocbinaeMoro no tvahwa 74. 

MHTepnonnTop 63 cyMMnpyeT a I, Q Ha 
MacTOTe 160 kTi4 x 16 = 2,56 MTu, n nocbinaeT 
Bbi6opKM MHTepnonnpoBaHHbix I h Q Ha 
MOAynnrap 68 no jiMHunM 80 m 81 
cooTBeTCTBeHHO. MHTepnonnTop 63 BbinoriHneT 
61-KpaTHoe jiMHePiHoe MHTepnonnpoBaHne, 
HTo6bi coKpaTMTb A^CKpeTM3aLiMio 160 Kru, 
a6oHeHTCKHx tiuhmCi, npucyTCTByioiAnx b 
rpynnoBbix flaHHbix, npuHnTbix ot Huna 16 KMX. 

MHTepnonnTop 63 nocneAOBaTenbHO 
cyMMnpyeT OTcneTbi a I ^ a Q Ann 
reHepupoBaHMn BbixoAHoro cumana Ha MacTOTe 
2,56 UY\\. B KOHU,e u,HKna cyMMnpoBaHun (16 
MTepau,nw) BbixoAHoR curHan HHTepnonnrapa 
Aon>KeH 6biTb paBeH TeKyi^MM OTcneTaM I n Q. 
3to HMeeT Ba>KHoe 3HaMeHne, nocKonbKy 
cneAytoLyuM u,HKn cyMMnpoBaHMn HaMMHaeT 
cbom uyws\ c TeKymux flaHHbix. flna o6ecne>-ieHna 
npaBunbHOCTH AaHHbix b TeMeHne nocneAHero 
u,HKna cyMMnpoBaHun TeKymne AaHHbie I n Q 
BBOAnren HenocpeACTBeHHO b BbixoAHOM 
perncTp MHTepnonnTopa BMecra BbixoAHbix 
cumanoB cyMMaTopa (KOTopbiM Aon>KeH HMeTb 
Te >Ke flaHHbie). 
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YnpaBnaioLii,Me perncTpbi 64 ncnonb3yK>Tca 
Ana ynpaBneHkia m KOHCpnrypnpoBaHna nuna 17 
L(nH n Ana Bbi6opa pa6onnx pe>KMMOB. Bee 
ynpaBJiaioi^ne perncipbi 64 3arpy>KaioTca Hi/inoM 
12 nponeccopa no wuHe 25 npou,eccopa. 

MMeeTcn Tpn ynpaBJiaioLAHX perncipa 74. 
nepBNM ynpaBJifnoLi^MM perncTp perncipupyeT 
cumaji PE>KMM HEnPEPblBHblX KOJ1EEAHMM 
(HK), cnmaji ABTOHACTPOMKA 

BblCOKOrO-HM3KOrO m cnrHaji 

ABTOHACTPOMKA HM3KOrO-BblCOKOPO. 
BTopoR ynpaBnaioLAHfi perncTp pen/icTpupyeT 
cuman BblBOP 3HAKA, cm man BblBOP <DA3bl 
BblXOflHOM CMHXPOHM3AL4HM, CHrHan 
PA3PELUEHME MHTEPnOJWTOPA, cumaji 
BblBOP CHHXPOHM3AL4MM 
nOCJIEflOBATEJIbHblX nOPTOB, curHaji 
BblBOP PE>KMMA 

nOCJIEflOBATEJIbHblkl/nAPAJlJlEJIbHblkl, v\ 
cumaji PA3PELUEHME KBAflPATYPbl. 
ynpaBJisioi^ne cpyHKLi,nn, CBa3aHHbie c gtmmh 
cumanaMH, onucaHbi Huxe b 3aKJiK>HMTejibH0fi 
Mac™ onucaHna APyrux MOflynePi nuna 17 UnH. 

TpeTMR ynpaBnnioLAMM perncTp B036y>KAaeT 
m yKa3biBaeT KoacpcpMLi.HeHTbi Ana 
cfiopMnpoBaTenfl 69 luyiwa. 

MMeeTcn Tpn 8-pa3paAHbix HacTpoeHHbix 
perncTpa 65 Ana 3arpy3KH 24 6ht AaHHbix 
cpa30Boro npupaLAeHna Ana yi<a3aHna nacTOTbi 
ni4C. EnaroAapa 3TOMy o6ecneHHBaeTca 
24-pa3pnAHoe HacTpoeHHoe cjiobo, KOTopoe 
AaeT pa3peniafOLAyK> cnoco6HOCTb no nacTOTe: 
(nacTOTa OTCHeTOB)/2 24 = 21,76 Mru/2 24 = 
1,297 fu,. BbixoAHaa nacTOTa I1I4C paBHa 
pa3peniaioLAeti cnoco6Hoc™, yMHO>KeHHoii Ha 
24-pa3pflflHoe HacTpoeHHoe cnoBO. 

HacTpoeHHbie perncipbi 65 3arpy>KaK>Tca 
MunoM 12 npou,eccopa no niMHe 25 npou,eccopa. 
HacTpoeMHoe cjiobo 6yqbepn3yeTca ABa>KAbi 
HacTpoeMHbiMM perncTpaMM 65, TaK mto Mun 12 
npou,eccopa mo>kgt 3anncbiBaTb AaHHbie b gtm 
perncTpu cbo6oaho, 6e3 BfinaHna Ha TeKyLU,yio 
pa6oTy ni4C. 

HacTpoeHHoe cnoBO 3arpy>KaeTca H3 
HacTpoeHHbix perncTpoB 6ycpepa b BbixoAHbie 
HacTpoeHHbie pemcipbi, KorAa BbiAaerea 
KOMaHAa HACTPOI/IKA. KoiwaHAa HACTPOI/IKA 
CMHxpoHH3npyeTCfl c CMHxpoMMnynbcoM 21,76 
MTL4 Ana o6pa30BaHna cnHxpoHHoro nepexofla. 

0a3OBbin HaKonnTenb 66 F\L\C npon3BOAHT 
HaKonneHne no MOAynio 2 cf)a30Boro 
npnpaLii,eHna, nocbinaeMoro no jimhmh 82 
HacTpoeMHbiMM pemcTpaMM 65. Bnxoa 
c|3a30Boro HaKonHTena 66 npeACTaBnaeT 
ouncppoBaHHyio cpa30Byio BejiMHHHy, Korapaa 
noAaeTcn no jimhmm 83 Ha reHepaiop 67 
CMHYCA h KOCMHYCA \li\C. TeHeparap 67 
CMHYCA m KOCMHYCA UL\C reHepupyeT 
cnHycoHAanbHyio cpyHKi^i/ifo. IIL4C pa6oiaeT no 
npMHU,nny, hto ou,ncppoBaHHoe Kone6aHne 
mo>k6t reHepupoBaTbca nyTeM HaKonjieHHa 

Cj3a30BblX H3MGHeHML1 Ha 6onee BblCOKOM 
CKOpOCTH. 

HacTpoeMHoe cjiobo, KOTopoe 6yAeT pa3HbiM 
Ana pa3Hbix a6oHeHTCKMX nyHKTOB, 
npeACTaBJiaeT co6oPi cpa30Boe M3MeHeHne Ana 
c|3a30BOJO HaKonMTerifl 66. Bnxoa HaKonHTena 
66 MoxeT 3aHMMaTb Anana30H ot 0 ao 2 24 -1 . 
3tot HHTepBaji npeACTaBJiaeT co6om 0a3OBoe 
M3MeHGHne Ha 360°. Xoth HarannTejib 66 
pa6oTaeT b CTaHAapTHOM abomhhom pe>KMMe, 
3to ou,ncppoBaHHoe cpa30Boe npeACTaBJieHne 
MoxeT 6biTb BbixoAOM Ha jeHeparep Kone6aHnn 
AJia 0opMnpoBaHMa npOH3BOJlbHOrO Kone6aHMa. 
B Mune 17 qnH reHeparapbi 67 CMHYCA h 



KOCMHYCA nqc o6pa3yKDT cpyH^nn CMHYCA 
m KOCMHYCA no jimhusm 84 v\ 85 

COOTBeTCTBeHHO. 

nepnoA 0yHKi_|MM KOJie6aHna ocHOBaH Ha 
BpeMGHn, Heo6xoAHMOM Ana BbinojiHeHun 
cyMMnpoBaHna ao BepxHejo npeAejia 
HaKonnTejia (2 24 -1). 3to 03HanaeT, hto ecjiM 
nojiy-ieHO 6ojibLuoe cpa30Boe npupameHne, to 
stot npeAeji 6yAeT AOCTMJHyT 6bicTpee. 
Hao6opoT, ecjin nojiyneHO Heeojibujoe 
npupaLAeHne, to noTpe6yeTca 6ojibniee Bpeivia. 
0a3OBbM HaKonnTejib 66 BbinojiHaeT npocToe 
cyMMnpoBaHne BXOAHbix c|3a30Bbix npupaiAeHMPi 
m MoxeT 6biTb npeACTaBJieH cneAyK>mnM 
ypaBHeHneM: 



typ.u 



JAe n o6o3HaMaeT ^hcjio MTepai^MLi, 
a ^ inc npeACTaBJineT co6oPi npocTO AaHHbie, 
nepeAaHHbie no jiuhmh 82 ot HacTpoeHHbix 
perncTpoB 65. 

B BapwaHTe peajiM3aLiHM MMna 17 l^rN, 
KOTopbiPi npeACTaBJieH b ashhom) onucaHnn, 
BeriMMMHa §j orpaHMHeHa atimhom HaKonnTena, 
MaKcuiwyM KorapoM cocTaBJiaeT 2 24 nosTOMy 
TeKyman cfia3a MO>KeT 6biTb onwcaHa Ka<: 
^t = ^f 1+ ^inc) no M °P~Y nx > 2 24 (yp 2) 
nocKOJibKy cnHxpoHi/i3au,na cyMMnpoBaHna 
aBJiaeTca cpuKcnpoBaHHOM m A°n>KHa 
npeACTaBJiaTb co6om BeAymnti bxoahom 
CMHxpocMJHaji 21,76 Mfi\, nojiHbiPi Lj,HKn 
coAep>KMT 2 2 % inc HTepai4HM b oahom nepMOAe 
MTepai^nn, paBHOM 1/21,76 Mfu,. TaKUM 
o6pa30M, Ha Becb l^ukji Tpe6yeTca cneAyioLAee 
d BpeMeHu: 

24 



21,76 Mru«(|l 

nocKOJibKy stot nepnoA npeACTaBnaeT 
co6om L(MKn b 360°, o6paTHaa BennHMHa SToro 
Bbipa>KeHMfl aBJiaeTca MacTOTOM. noGTOMy 

21, 7B Mru«(p. 

f = CUD. 3> 

nuc 2 24 3r 

B MOAyne 67 jeHepupoBaHna CMHYCA M 
KOCMHYCA ni_(C reHepupyroTca Kone6aHMfi 
CMHYCA n KOCMHYCA, TaK hto b MOAyJiflTope 
MO>KeT npoBOAMTbca cno>KHoe CMeLUMBaHMe. 
KaxAoe K0Jie6aHne reHepupyeTca c noMombKi 
AByx noncKOBbix Ta6jiML(, npeACTaBnaioiAnx 
co6om rpy6yKi n toh Hyio oueHKy Kone6aHns. flBe 
BeriMMMHbi CKJiaAbiBaioTca Ana o6pa30BaHna 

COCTaBHblX 12-pa3paAHblX 3H3KOBblX BblXOAHblX 

curHajioB AaHHbix ABOMHHbix AonoriHeHUM 
CMHYCA m KOCMHYCA no JiUHMaM 84 m 85. 
rioncKOBbie Ta6riMLibi peajiM30BaHbi b n3Y, 
Korapbie aApecyioTca c noMombio 
neTbi pHaAL(aToro CflP curHana no jiuhmh 83 ot 
cpa30Boro HaKonnTejia 66 ni4C. 

Heo6xoAMMO MMeTb Tarae cpa30Boe v\ 
aMnjiMTyAHoe pa3peiueHMe, KaKoe mo>kho 
npaKTunecKM peariM30BaTb. B KOHCpMrypai^nM 
Muna 17 L^riM b ceKL(MM reHepupoBaHna 
Kone6aHMa npeAycMOTpeHO 14 6mt cjoa30BOJO 
BXOAa m 12 6mt aMnjinTyAHOJO BbixoAa AaHHbix. 
Ecru 6bi Ana jeHepupoBaHna stmx AaHHbix 
npuMeHajica noAXOA c no3HLi,nn "rpy6on cmibi", 
to noTpe6oBajincb 6bi oneHb 6onbLiiMe Ta6jitmbi 
Ana reHepupoBaHna Bcex B03MO>KHbix cpa30Bbix 
m aivmnnTyAHbix BennHMH (Hanpniwep, 16 TbicaM 
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cnoB no 12 6ht Ka>Kfloe) . flna CHM>KeHHfl 
pa3Mepa Ta6nnu,bi Mun 17 UIIH ncnonb3yeT 

KBaflpaHTHyiO CMMMeTpHIO M 

TpuroHOMeTpuHecKoe pa3no>KeHMe BbixoflHbix 

flaHHblX. 

TaK K3K KOJie6aHna CMHYCA v\ KOCMHYCA 

MMeiOT KBaflpaHTHyio CMMMeTpHIO, ABa CTapiUMX 

pa3pafla a>a30Bbix AaHHbix ncnonb3yioTCH Ana 
3epKaribHoro OTpajKeHMfl OAMHapHbix 
KBaflpaHTHbix flaHHbix OTHOcnTenbHO ocefi X n Y. 
flrifl cjDyHKLinn CMHYC aivmnMTyfla BonHbi b 
MHTepBane ot n pp 2% flBnaeTCfl OTpi/maTenbHotf 
aMnnnTyAOM b HHTepBane ot 0 ao k. flna 
cpyHKL^nn KOCMHYC aMnnnTyAa BonHbi b 
MHTepBane ot jt/2 ao 3ji/2 flBnneTCfl 
0Tpni_|aT6ribH0M aMnnnTyAOM b MHTepBane ot 
3 n/2 ao jc/2. flBa CTapninx pa3p3Aa cpa30Boro 
HaKonnTenn yKa3biBai0T KBaApaHT (00 — > 1 , 
01 — > 2, 10 — > 3, 11 — > 4). flnn etymon 
CMHYC CTapLUHfi pa3pflA cpa30Bbix AaHHbix 
ncnonb3yeTCfl Ana oTpmjaHHfi nono>KMTenbHbix 
AaHHbix, reHepupoBaHHbix atis nepBbix AByx 
KBaApaHTOB. flna cjDyHKi_|MM KOCMHYC 
ncnonb3yeTcn 0yHKi_|n?i McicnioHaioLflee MJ1M 
AByx CTapiiinx pa3pHflOB cpa30Bbix AaHHbix Ana 
OTpni_|aHMfi nono>KHTenbHbix AaHHbix, 
reHepupoBaHHbix flna KBaflpaHTOB 1 n 4. 

BbinienpuBeAeHHbiM cnoco6 CHUxaeT 
noTpe6HOCTM b naMATH b 4 pa3a. I~lpn gtom 
noTpe6HOCTM b naMs™ Tao<e orpaHMHeHbi 
4K-cnoBaMM • 12 6mt. flna CHUxeHun pa3MepoB 
Ta6nMLi Aanee npon3BOAMTCfi 
TpuroHOMeTpuHecKoe pa3no>KeHne no yrnaM. 
Mcnonb3yeTcs cneAyto^ee 
TpuroHOMeTpuHecKoe TO>KflecTBo: 

sine = sin^+fo) = 

sin (^cos^+sin^cost^ (yp.4) 

nonaraa § 2 « ^, nonyqaioT nonHyio 
annpoKCHMau,nio cneAyioLflero BHAa: 

sine« sin^+sin^cos^ (yp.5) 

He Tpe6yeTcn ncnonb30BaTb Bee 6htn 
KorAa BbNucnneTCfi BTopofi nneH ypaBHeHun, 



flnn reHepupoBaHna cpyHKL^nn KOCMHYC 
MoxeT Mcnonb30BaTbCfi Ta xe annpoKCHMaL(Hfl, 

TaK K3K 

cose = sin(e+jt/2) (yp.6) 
3to BeAeT k MOflncf)HKai^n nepeMeHHbix 
d> m * KorAa BbiHucnaeTCfl cpyHKLins 
l " l 

KOCMHYC. flaHHbie, 3arpy»teHHbie b ri3Y 
KOCMHYCA, 6yAyT BKnic-ieHbi b 3Ty 
MOAHcpnKaL(Mio yrna, TaK 4to M3MeHeHna b 
cpa30Bbix flaHHbix He Tpe6yi0Tcn. 

MoAynflTop 68 CMeiuMBaeT 
MHTepnonMpoBaHHbie OTcneTbi I n Q no nMHuaM 
80 n 81 c L|ncppoBbiM curHanoM npoivie>KyTOMHOM 

MaCTOTbl C nOMOLAblO flaHHblX CnO>KHOM 0yHKL(MM 

CMHYCA m KOCMHYCA no nnHMAM 84 h 85 aha 
nonyneHun MOAynnpoBaHHoro u,ncppoBoro 
cumana npoMewyTC-iHoti MacTOTbi no nnHnn 87. 

MHTepnonnpoBaHHbie OTcneTbi I, Qn bnxoa 
I1L4C CMemnBaioTCfl b nncppoBOM bha© AByMfl 
yMHO>KMTenflMH 10 .12. BbixoAbi nponecca 
CMenieHnq 3aTeM cyMMnpyioTCfl 12-pa3pHAHbiM 
cyMMaTopoM flna o6pa30BaHna 
MOAynnpoBaHHoti Hecymefl. Mo>kho M3MeHWTb 
pa6oTy MOAynnrapa 68 nyTeiw npuHyAMTenbHoro 
npMpaBHMBaHMS BXOAa I BceM HynflM, a BXOAa Q 
BceM eAUHMi^an/i. 3cpcpeKT sraro b coctomt b 
tom, hto oahh yMHO>KHTenb 6yAeT noAaBaTb Ha 
BbixoA Bee Hynn, a ApyroCi 6yAeT noAaBaTb Ha 



BbixoA curHan ranbKO ot reHepaTopa 67 
CMHYCA M KOCMHYCA UL\C. CyMMa gtux AByx 
CMmanoB AaeT HeMOAynnpoBaHHbiPi L^ncppoBOM 
curHan npoMe^yTOHHOM HacTOTbi. 

MoflynfiTop 68 co3flaeT MOflynnpoBaHHbiM 
LincppoBoPi cuman npoMe>KyTOMHoPi MacTOTbi no 
nnHnn 87 cornacHO cneflyiomeMy ypaBHeHMio: 
f(t) = l.cos(^(t))+Q.sin(^(t)) (yp.7) 
12-pa3paflHbiM bnxoa reHeparapa 67 
CMHYCA M KOCMHYCA ni_(C yMHO>KaeTCfi Ha 
10-pa3pnflHbie HHTepnonnpoBaHHbie OTcneTbi I v\ 
Q M3 HHTepnonnrapa 63 flnn reHepupoBaHMfl 
AByx 12-pa3pnAHbix npon3BeAeHHM. flBa 
npon3BefleHns 3aTeM CKnaflbiBaKiTCfl 
(o6-beAMHflioTCfl) Ana reHepupoBaHMJi 
1 2-pa3p?iAHoro MOflynnpoBaHHoro BbixoAa no 
nnHnn 87. 

TaK KaK m yMHO>KMTenb I, n yMHO>KMTenb Q 
reHepupyioT 12-pa3pnAHbie npon3BeAeHnn, 
bo3mo>kho nepenonHeHMe, KorAa mx BbixoAbi 
o6-beAMHeHbi. lloaTOMy Heo6xoAMMO 
o6ecneMMTb, HTo6bi BennnnHa BeKTopa, 
reHepupoBaHHoro I m Q, HMKorAa He npeBbiiuana 

1 (npMHUMafl, HTO | X | , | Q | ABnfllOTCfl 

Apo6HbiMH HucnaMM He 6onbLue eflHHHL4bi). Ecnn 
3to He o6ecneHMBaeTCfl, Torfla bo3mo>kho 
nepenonHeHMe cyMMaTopa MOflyn^Topa. 

OopMnpoBaTenb 69 wyMa o6pa3yeT 
cpunbTpoBaHHbie MOAynnpoBaHHbie nnn 
HeMOAynnpoBaHHbie u,ncppoBbie cnrHanbi 
npoMe>KyTOMHOM nacTOTbi no nnHMH 71b flna 
L4AI1 18. OopMnpoBaTenb 69 ujyiwia 
npeAHa3HaMeH CHMxaTb BennHMHy LiiyMOBoPi 

MOLAHOCTM B BblXOAHOM CneKTpe, Bbl3blBaeMOM 

olum6kom KBaHTOBaHun aMnnnTyflbi. 

OunbTp 69 niyivia pa6oTaeT no TOMy 
npuHLjuny, hto myM KBaHTOBaHH3 flBnaeTCfl 
HopManbHbiM cnynaMHbiM npoLieccoM, m 
cneKTpanbHaa nnoTHOCTb molahoctm npou,ecca 
fiBnaeTCfl paBHOMepHOM no nonoce nacTOT. 
Tpe6yeMbiM BbixoflHOM curHan HaKnaflbiBaeTca 
CBepxy Ha sto ocHOBaHne myiwa KBaHTOBaHMfi. 
YcTpoPicTBO cfjopMnpoBaHun niyMa flBnneTcn 

npOCTblM MHOrOBblBOflHbIM C)DMnbTpOM C 

KOHeHHOM MMnynbCHOM xapaKTepncTMKOM (KMX). 
OunbTp o6pa3yeT Hynb, KOTopbiPi yivieHbLuaeT 
MOLAHOCTb LiiyMa KBaHTOBaHMfi b onpefleneHHOM 
nacTM nonocbi nacTOT. Korfla Tpe6yeMbiPi cuman 
HaKnaAbiBaeTCfl Ha cneKTp cjDMnbTpoBaHHoro 
niyMa, scpcjueKTMBHoe OTHOiueHMe cumana k 
KBaHTOBaHHOMy Liiyiwy B03paoTaeT. 

0yHKi_|M?i nepeAann KMX-cpunbTpa 
Bbipa>KaeTC?i KaK: 

H(z) = 1+ bz" 1 -z 2 (yp.8) 

KacKaA flByx cyMMaTopoB co3AaeT BTopyio 
BbiBOAMMyio BennMUHy "b" b Anana30He ot +1 ,75 
AO -1,75 (b ABOMMHbix Becax 0, 0,25, 0,50, 
1 ,0), mto 6yAeT CABMraTb Hynb cpMnbTpa no 
BbixoAHOw nonoce MacTOT TaKUM o6pa30M, ^to 
oh MoxeT 6biTb noMeifleH KaK mo>kho 6nn>Ke k 
Tpe6yeMoPi BbixoAHOM '-lacTOTe Ana 
MaKCHManbHoro OTHOLueHna cumana k 
KBaHTOBaHHOMy LuyMy. 

HyneBaa nacTOTa MoxeT 6biTb BbinncneHa 
nyTeM onpeAeneHna KopHew 

BbiLiienpuBeAeHHoro ypaBHeHun b nnocKoc™ 
"Z". KopHM aBnaioTca KOMnneKCHO conpaweHHOM 
napoti, KOTopaa HaxoflHTca Ha eflMHMHHOM Kpyre. 
HyneBaa MacTOTa BbiBOflHTCfl H3 OTHOLueHna: 



rfle e o6o3HaMaeT yron KopHa b BepxHew 
nonoBMHe nnocKOCTM. ConpaxeHHbM KopeHb 
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6yfleT flaBaTb HyneByio nacTOTy, 6nn3Kyio k 
MUHUMajlbHO flonycTHMoti nacTOTe. 

Ta6nMU,a 2 coflep>KMT HyneBbie MacTOTbi, 
reHepupoBaHHbie BTopbiM otboaom abouhhoto 
Beca. nycTb b3, b2 m b1 cooTBeTCTByioT BecaM 
1,0, 0,5, 0,25, cuMBon "+" 03HaMaeT, mto 
OTBOfl paBeH CBoeMy Becy, cmmboji "-" 
03HaHaeT, hto otboa paBeH OTpuL^aTenbHOMy 
3HaHeHMfo CBoero Beca, h "0" 03HanaeT, hto 
OTBOfl He MMeeT Beca. HeKOTopbie M3 HyneBbix 

HaCTOT paBHbl HaCTOTaM APy™X KOM6MHaLlWM 
npOCTO nOTOMy, HTO B03MO>KHbie KOM6MHaU.HI/l 

MHorfla nepewpbiBaioTca (HanpuMep, 1,0 + 0,5 - 

0. 25 = = 1,0+ 0,0 + 0,25). MacTOTa 

flHCKpeTH3aL!HM fflMCKTpeTraaMMM COCTaBrlf ' eT 1 , 00 - 

Bcfl CMHxpoHM3aLinn hcxoamt M3 CMmana 
CMHxpoHM3aL4MM 21,76 MTl4 no jimhmm 71a. 

Hn>Ke onucaHbi cjnyHKWMM, CB33aHHbie c 
curHanaMU b ynpaBnatoinHX perndpax 64. 

KorAa ycTaHOBJieH cwman PE>KMM HK, 

BXOfly I Ha COOTBeTCTByKJLl^MM yMHO>KHTenb B 

MOAynflTope 68 npuHyAMTenbHO npucBaMBaioTCfi 
Bee Hyjin, a cooTBeTCTByioiAeMy BXOAy Q 
npMHyAHTenbHO npucBanBaioTCfi Bee eAMHMUbi. 
CyMMapHbiPi ocJx+jeKT b tom, hto reHepupyeTCH 
HeMOAynnpoBaHHafi HecyiAaa. 3Ta cpyHKL^Mfi 
6yc+JepM3yeTCfl ABa>KAbi, n 3arpy>KeHHbie AaHHbie 
He CTaHyT aKTMBHbiMM, noKa He 6yAeT BbiflaHa 
KOMaHAa HACTPOMKA. 

CurHan PA3PELUEHME MHTEPnOJWTOPA 
B036y>KAaeT 16-KpaTHbiPi MHTepnonarap Ha 
OTCHGTax I, Q. Ecjim ci/iman PA3PEUJEHME 
MHTEPnOJlflTOPA He ycTaHOBJieH, to AaHHbie 

1, Q noAaioTcq HenocpeACTBeHHO Ha bxoa 
yMHOKMTerifl. 

BHeniHee 3Y, Heo6xoAHMoe atis pa6oTbi 
Huna 12 nponeccopa, o6pa30BaHO 
6biCTpoAeCiCTByiOLAMM 3Y 13 v\ 
MeAneHHOAeMCTByioinnM 3Y 14. K 
6bicTpoAewcTByioLyeMy 3Y 13 o6paLnaeTca 
AeniMi+jpaTop 15 aApecoB. 

EbicTpoAePicTByfoiAee 3Y 13 flBJineTcn 
K3Lii-naMflTbio, peariM30BaHHofl b 03Y, 
MMeioLi^eM HyneBbie cocToaHun owMp,amn. 
MeAneHHOAeMCTByiomee 3Y 14 HBiifleTCfi 
naMSTbio 6onbLiioro o6"beMa, Korapoe 
peann30BaHO b Cnn3Y, MMeiomeM ABa 
coctoahmh o>KHAaHM^. MeAneHHOAeMCTByioinee 
3Y coeAMHeHO c MunoM 12 npoueccopa ppp, 
xpaHeHMfl pa6oHnx koaob, wcnonb3yeMbix nunoM 
12 npoueccopa, KorAa stw KOAbi He Tpe6yi0TCfl 
Ana pa6oTbi c HyneBbiMM cocToaHH^MH 
o>KMAaHH?i, a 6bicTpoAeMCTByioiAa3 naMATb 
coeAHHeHa c HMnoM 12 npoueccopa pna 
BpeivieHHoro xpaHeHna pa6onnx koaob, 
Mcnorib3yeMbix HMnoM 12 npoueccopa, KorAa 
KOAbi ncnorib3yioTCfl c HyneBbiMn cocTOAHMfiMn 
o>KMAaHMfi. KorAa onepaunw Aon>KHbi 

npOBOAMTbCfl C HyneBblMH COCTOflHMflMM 

o>KMAaHHfl, koa MoxeT 6biTb 3arpyxeH H3 
MeAneHHOAeMCTByioinero 3Y b 

6bicTpoAetfcTByK>LAee 3Y 15 n paooTaTb OTTyAa. 
TaKne onepauMM BKmonaioT nporpaMMbi 
o6cnyxnBaHMfl npepbiBaHUM, AeMOAynauMio 
cuMBona, 3axBaT KYP, AeMOAynfiuMio OOMh h 
o6pa6oTKy flaHHbix n peneBbix cumanoB. 

Hun 12 npou,eccopa BKmonaeT 
eAUHCTBeHHyio MOAenb TMS320C25 
npoLieccopa u,ncppoBbix cumanoB, KOTopbiPi 
BbinonHaeT neTbipe ocHOBHbix 3aAaMn: 3aAany 
ynpaBneHMfl a6oHeHTOM (3YA) 91, 3aAany 
ynpaBneHMa KaHanoM (3YK) 92, 3aAaqy 
o6pa6oTKM cumana (30G) 93, n 3aAa^y 
MOAeMHOti o6pa6o™ (3MO) 94, KaK noKa3aHO 
Ha cpur. 4. 3th MeTbipe 3aAaMM ynpaBnnioTcn 



MOAyneM 95 ynpaBn^KiLAeM nporpaMMbi. 3YA 
MMeeT Ae^io c TenecpoHHbiM HHTepcpeWcoM v\ 
o6pa6oTKOM Bbi30Ba BbicoKoro ypoBHfl. 3YK 
ynpaBnneT pa6oTOM n HacTpoMKon MOAeMa m 
OBJin h BbinonHfieT perynnpoBKM 

CHHXpOHM3ai_|HH llPfl H ypOBHfl MOLi^HOCTH B 
COOTBeTCTBMH C 3anpOCaMH 6a30BOM CTaHL^MH. 

30C BbinonHfieT OBJin, ycTpaHeHMe sxa 
(oTpa>KeHHoro CMmana) m cbyHKLinn 
reHepnpoBaHMfl TOHa. YnpaBnaioLnan 
nporpaMMa Bbi3biBaeT stm neTbipe 3aAann 
nocneAOBaTenbHO n coo6maeTCfi c hmmm Mepe3 
ynpaBnaioLAMe cnoBa. 

3YA 91 o6ecneHHBaeT c(3yHKi4Hio ynpaBneHUfl 
BbicoKoro ypoBHfl B a60HeHTCKOCl CTaHI^HM H 

MMeeT Tpn ocHOBHbix pe>KHMa pa6oTbi: 
xonocTow, peneBOM n npeKpameHne 3afla4n. 
3YA bboamt xojioctom pe>KHM nocne 

BKniOHeHMfl nMTaHMfl ]A OCTaeTCfl B 3T0M 

cocTOAHMH, noKa He npoM3oPiAeT cpaKTunecKoe 
peneBoe coeAHHeHMe. Bo BpeMfl xonocToro 
pexHMa 3YA KOHTponnpyeT a6oHeHTCKMPi 
TenecboHHbiii HHTepcbetic b OTHomeHUM 
aKTMBHOCTH h pearMpyeT Ha 3anpocbi 6a30BOM 
CTaHi^nM, npMHMMaeMbie no KaHany ynpaBneHna 
paAHoycTaHOBKOti (KYP). 

OcHOBHan cpyHKL(Hfl 3YA coctomt b 
pyKOBOACTBe a6oHeHTCKMM nyHKTOM 4epe3 
ycTaHOBneHMe m pa3pbiB peneBbix coeAMHeHUM 
no paAnoKaHany. Oah3ko nepeA TeM, KaK nyHKT 
ycTaHOBMT KaKo(i-nn6o Tun Bbi30Ba, oh ppnwsH 
onpeAenMTb npaBwnbHyio 6a30Byio CTaHUMio. 
3YA onpeAenaeT, KaKan MacTOTa KYP Ao^i>KHa 
ncnonb30BaTbCfl, v\ nocbinaeT MHCpopMaL(Mio o 
MacTOTe Ha 3YK. YcTaHOBKa b ncxoAHoe 
nono>KeHne KaHana cb33m Me)KAy a6oHeHTCKMM 
nyHKTOM m 6a30Bofl CTaHi^MePi onncaHa b 3a3BKe 
Ha naTeHT CLUA 07/070970, noAaHHOM 8 Miojifl 
1987 r. 

nocne Toro, KaK a6oHeHTCKHM nyHKT nony-inn 
CMHxpoMMnynbc KYP, oh MO>KeT ycTaHOBMTb 
Bbi30B nyTeM o6MeHa coo6meHMflMM no KYP c 
6a30BoPi CTaHL(Meii m nyTeM kohtpojis h 
ycTaHOBneHMfl cnrHanoB annapaTHbix cpeACTB 
Ha Tenecf)OHHOM MHTepcfjetice. HuxecneAyioLUMCi 
MapnipyT b KpaTKOM M3no>KeHMH onncbiBaeT 
co6biTna, KOTopbie npoMcxoA^T bo BpeM3 
ycTaHOBneHMfl Bbi30Ba. 

HopManbHoe ycTaHOBJieHHe Bbi30Ba pna 
opraHM3ai4HM Bbi30Ba HaHMHaeTca co chatma c 
pbinara MUKpoTenecpoHHOM Tpy6KM a6oHeHTa 
Ann MHUL^MnpoBaHMfl Tpe6oBaHMfl Ha 
o6cny>KMBaHMe. 3YA nocbinaeT coo6LAeHne 
3AnPOC Bbl30BA Ha 6a30Byio CTaHL(Mio. 3YA 
npuHMMaeT coo6L4eHMe COEflMHEHME 
Bbl30BA. 3YA nocbinaeT curHan Ha 3YK ati^ 
AOCTH>KeHM3 cnHxpoHM3aLiHM no peneBOMy 
KaHany, 

KOTopbin flna 3Toro BbiAeneH, Hepe3 
coo6iAeHMe COEflMHEHME Bbl30BA. 3YK 
AOCTuraeT cnHxpoHH3aL^nn no peneBOMy KaHany. 
A6oHeHT npuHMMaeT TOHanbHbM curHan "nMHua 
CBo6oAHa" ot LieHTpanbHOM CTaHi4nn. 
YcTaHOBneHMe Bbi30Ba 3aBeprueHO. 
l_(eHTpanbHaa CTaHL^M^ o6ecneHMBaeT 
ocTanbHyio noflAep>t<Ky OKOH^aHnio Bbi30Ba. 

HopManbHoe ycTaHOBneHMe Bbi30Ba b 

OTHOLUeHMM OKOHHaHMfl Bbl30Ba npOMCXOAMT 

cneAyioinMM o6pa30M: 3YA npMHMMaeT 
coo6iAeHMe CTPAHML4A ot 6a30BoPi CTaHi^MM. 
3YA OTBe'-iaeT coo6meHMeM OflOBPEHME 
Bbl30BA. 3YA npMHMMaeT coo6meHMe 
COEflMHEHME Bbl30BA. 3YA nocbinaeT 
cwman Ha 3YK ppn AOCTMxeHun CMHxpoHM3aLiMM 
no BbiAeneHHOMy peneBOMy KaHany nepe3 
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coo6meHne COEflMHEHME Bbl30BA. 3YK 
flocTuraeT cnHxpoHH3ai_inn no peneBOMy KaHany. 
3YA 3anycKaeT reHeparap Bbi3biBHoro 3BOHKa 
Ann noflaHM 3BOHKa Ha noKanbHyio u,enb. 
A6oHeHT CHMMaeT TenecpoHHyio Tpy6Ky c 
pbNara. npo3BaHHBaHne npeKpaL^aeTCfl. 
PeneBoe coeflUHeHne 3aBepujeHO. 

3YA peann3yeT ycTaHOBneHne Bbi30Ba m 
npeKpameHwe Bbi30Ba KaK KOHeHHbM aBTOMaT. 

Ecnn coeAHHeHne peneBoro KaHana 
ycnewHO 3aBepLiieHO, 3YA nepeKntonaeTCfl Ha 
peMeBOM pe>KMM h BbinonHfleT o^eHb 
orpaHMHeHHbiM Ha6op noflflep>KHBaK)innx 
cpyHKL^nw. 3arpy3Ka npou,eccopa 3YA b sto 
BpeMfi noftqep>KHBaeTca MUHMManbHofi, >-iTo6bi 
flaTb npou,eccopy MaKCHManbHyio B03MO>KHOCTb 
o6pa6oTKM anropnTMOB MOAeMa, ycTpaHeHun 
sxa, peneBoro OKaTna OBfin. 

3YA ycTaHaBJiMBaeT pe>KHM npeKpaiAeHMH 
3aflaHM b pe3y;ibTaTe 6e3ycneniHOM nonbiTKM 

MHULiHHpOBaHUJI Bbl30Ba HflM HeOKHflaHHOTO 

npepbiBaHUJi Bbi30Ba. B TeneHne pewHMa 
npeKpau^eHM^ 3aAann cHman 
nepeynopaAoneHMfi nocbinaeTCfi Ha 
TenecjDOHHbiM annapaT. 3YA KOHTpojinpyeT 
Tenec)DOHHbiM MHTepc(3eRc a6oHeHTa b 
OTHOLueHUM OTCoeflUHeHMfi (ycnoBue npn 
nono>KeHHOM tgjigcJdohhom Tpy6Ke), b Te<-ieHne 

KaKOrO BpGMGHM a60HGHTCKMM nyHKT BXOflMT B 

pe>KMM xonocToro cocTonHMfl. 3anpocbi 6a30BoPi 
CTaHLinn, npMHATbie no KaHany ynpaBneHMfl 
paflnoycTaHOBKoCi (KYP) nrHopupyioTcn, noKa He 
6yfleT fleTeKTupoBaHO OTCoeflUHeHne. 

3YK 92 cjDyHKi_|MOHMpyeT ksk KOHTponnep 
KaHana ypoBHfl cbh3h b cpeflCTBax 
nporpaMMnpoBaHMfl nonocbi rpynnoBbix HacTOT. 
3YK MMeeT Tpn ocHOBHbix 3aflaMn: pa6oTa KYP, 
flOBOflKa, m peneBoe cpyHKHnoHnpoBaHne. 

ripn BKnic-ieHMM nuTaHMfl 3YK bboaut 
cocToaHne pa6oTbi KYP flna npoBefleHMfl noncKa 
m 3aTeM noAAepxKM KYP. OyHKLinoHnpoBaHne 
KYP BKJiHDHaeT cneflyKni^ne cpyHKi4HM: 
ynpaBneHMe "MepTBOM 30hom" BHeniHero 3Y, 

OTCJie>KMBaHHe CHHXpOHM3aH,MH H COCTOflHMe 

3aflaHM MOfleMa, perynnpoBKa cnHxpoHH3au,i/iM 
paflMOKaHana, cpunbTpoBaHMe coo6LneHMfl KYP 
nPM, cpopiviaTMpoBaHne coo6iAeHHfl KYP nPfl, 
KOHTponb Bx/Bbix 6ycpepa MKM; n o6pa6oTKa 

HHCpOpMai^MH nHHHH CB33H. 

nocne ycTaHOBneHMfl peHeBoro coeflMHeHun 
3YK ycTaHaBnMBaeT cocTOAHne omaflKH Ann 

TOHHOM HaCTpOMKM HaCTMHHOM CMHXpOHH3aL^H 

MOAeMa. OmaAKa BKmonaeT cneAytoLUHe 
cpyHKL^nn: HHTepnpeTupoBaHne n pearnpoBaHne 
Ha MMnynbCbi omaAKu; reHepupoBaHne v\ 
cpopiviaTupoBaHMe HMnynbcoB omaAKu nPfl; 
nepeAaqy coo6L^eHHM Ha 3YA, KorAa gto 
Tpe6yeTca; KOHTponb cocraaHHfl MOAeiwa; n 
KOHTponb Bx/Bbix 6ycpepa MKM. 

nocne omaAKM 3YK HaMMHaeT pe^eBoe 
cpyHKL^MOHnpoBaHMe, KOTopoe BKnic-iaeT 
cneAytoLnne cpyHKLinn: noAAsp>KKy 

cnrHann3aLinM KOAOBoro cnoBa, 

BoccTaHOBneHMe BbinaAeHMfl; OTcne>KMBaHMe 
CMHXpOHH3aL(MM H COCTOflHHfl MOAeiwa; n 
KOHTponb Bx/Bbix 6ycpepa MKM. 

3YK 92 MMeeT TpV\ OCHOBHblX COCTOflHMS 

cpyHKL^MOHnpoBaHMn: xonocToe, omaAKa v\ 
peneBoe. HM)Ke onucaH MapwpyT no nepexoAaM 
cocToaHna, bxoa^ihhx b pa6oTy 3YK. 

nocne ycTaHOBneHun b ncxoAHoe 
nono>KeHMe 3YK bboamt xonocToe cocranHne m 
ocTaeTcn HeaKTHBHbiM, noKa He 6yAeT Aana 
KOMaHAa o BbiAeneHUM KaHana 6noKOM 3YA. 
3YA o6ecneHHBaeT 3YK nacTOTOM, Ha KorapoPi 



nponcxoAMT noMCK KaHana ynpaBneHns 
paAHoycTaHOBKOM (KYP). 3YK 3aTeM 

MHCTpyKTMpyeT 3MO CHHXpOHH3MpOBaTb 

npneMHUK Ha 3aA3HHOM HacTOTe n npon3BecTH 
noncK OTBepcTM3 (rHe3Aa) BHeniHero 3Y. 
HeyAaMa npn A^TeKTupoBaHnn OTBepcTMfl B3Y b 
3aAaHHbiw nepnoA BpeMeHU no6y>KAaeT 3YK 
3anpaLUMBaTb APyryto '-lacTOTy ot 3YA, Ha iokom 
npon3BOAMTb noncK. 3to npoAonjKaerefl ao 
6ecKOHeHHOCTM, noKa AeTeKTMpoBaHne 
OTBepcTun B3Y He 6yfleT ycneLUHbiM. 

nocne ycneniHoro AeTeKTupoBaHun 
OTBepcTMfl B3Y 3YK HaMMHaeT npoBep^Tb 
npuHATbie AaHHbie b OTHomeHnn yHUKanbHoro 
cnoBa. He6onbiuoe okho BOKpyr HOMUHanbHoro 
nono>KeHMfl yHMKanbHoro cnoBa CKaHnpyeTca, 
TaK KaK npoL(ecc AeTeKTMpoBaHna B3Y MO>KeT 
6biTb BbiKnfoneH HecKonbKO pa3 CMMBonaMH. 
nocne Toro, KaK yHMKanbHoe cnoBO 
onpeAeneHO, cnoBO AeTeKTupoBaHna oluh6km 
KMK noATBepxAaeTcs KaK npaBMnbHoe, MO>KeT 
6biTb onpeAeneHa TOHHa^ cnHxpoHH3aLiMn 
cuMBona npneMa. TorAa MoryT perynnpoBaTbc^ 
MeTKM KaApupoBaHi/ifl BY flnn npaBunbHoro 
BbipaBHUBaHun, m HaMMHaeTcn HopManbHan 
noAAepxKa KYP. Ecnn yHMKanbHoe cnoBO He 
MoxeT 6biTb o6Hapy>KeHO, AeTeKTupoBaHMe 
OTBepcTMfl B3Y CHMTaeTca no>KHbiM, v\ 3YK 
3anpawwBaeT BbifleneHna hobom MacTOTbi y 3YA. 

Bo BpeMn pa6oTbi KYP 3YK cpnnbTpyeT 
nonyneHHbie coo6iAeHMfl KYP. BonbiiiMHCTBO 
coo6iAeHMPi KYP 6a30BoPi CTaHLinn flBnnfOTcn 
HyneBbiMn KOHCpnrypaL(MflMH, n ohm 
nrHopupyioTCfl nocne CMMTbiBaHMfl MHCpopMaL^nn 
CBA3H H3 6aPiTa cb^3H. Goo6L^eHHfl KYP, 
Korapbie coAepxaT peanbHyio MHCpopMaL^nio, 
nocbinaioTCfi Ha 3YA Ann o6pa6oTKM. Ecnn 
CMHxpoHM3aL4Mfi KYP yTpa^eHa, 3YK CHOBa 
3anpaLUMBaeT HOByio MacTOTy y 3YA. 3YA 
coo6mnT npaBunbHyio nacTOTy b cooTBeTCTBHn c 
anropnTMOM noncKa nacTOTbi KYP. 

KorAa 3YA HHMLiMnpyeT peneBoti KaHan, 3YK 
BbiAenaeTCfl peneBOM KaHan n MHTepBan 
BpeMeHH. 3YK AenaeT a6oHeHTCKMCi nyHKT 

aKTMBHbIM B COOTBeTCTBUM C 3TMM Ha3HaMeHHeM 

m HaMMHaeT npou,ecc OTnaAKH. B TeqeHMe 
OTnaAKM 6a30Baa CTaHLina m a6oHeHTCKnti nyHKT 
nepeAanDT curHan OOMh, cneL(ManbHO 
npeAHa3Ha>-ieHHbiM coAeMCTBOBaTb MOAeMy b 
nony-ieHnn BpeMeHU MacTUHHoro 6nTa. 
L(eHTpanbHbiM npoLieccop 6a30BoPi CTaHi^nw 
nepeAaeT CMeLyeHne CMHxpoHH3aL(MM 6nTa 
o6paTHO Ha a6oHeHTCKMPi nyHKT KaK BennHMHy 
perynnpoBKH AononHeHM^ ao AByx. 3YK 
noAA©P>KHBaeT cpeAHee BpeMfl stmx CMemeHuR 
o6paTHoii cbji3m. nocne Toro, KaK 3YK 
onpeAenaeT, hto BennHMHa MacTMMHofi 
CMHxpoHM3aL(MH HaxoAHTCfi b npeAenax 
Tpe6yeMbix AonycKOB, oh cooTBeTCTBeHHO 
perynnpyeT CMHxpoHM3aL(Mio nepeAaMM 
a6oHeHTCKoro nyHKTa. flnnTenbHOCTb cpeAHero 
BpeMeHU onpeAenaeTCfi AHHaMMMecKH b 

3aBMCMMOCTM OT M3MeHHMB0CTM HaCTUHHblX 

BpeMeHHbix OTCMeTOB. nocne perynnpoBKM 
CMHxpoHM3ai4MM cpeAHee BpeMfl 
ycTaHaBnuBaeTca b ncxoAHoe nono>KeHMe v\ 
onepaL(Ma noBTopneTC^. 

nocne AeTeKTupoBaHna 6a30BOM CTaHL(MeCi 
Toro, mto a6oHeHTCKnCi nyHKT HaxoAMTcn b 
paMKax npneMneMbix AonycKOB CMHxpoHH3aLinn, 
OHa onpeAenneT OKOHMaHne npou,ecca OTnaAKH, 
m HannHaeTcn peneBan onepaL^n. 
flnnTenbHOCTb npoLiecca OTnaAKM 

onpeAenaeTcn AHHaMMHecKM b 3aBMCMMOCTM ot 
ycnexa perynnpoBOK cnHxpoHM3aLiMH 
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a6oHeHTCKoro nyHKTa. OiHxpoHH3aL(Hfl 
cumbojiob uenoro HMcna m nuTaHns TaioKe 
KOHTponnpyeTca m perynnpyeTca npn 
Heo6xoAHMOCTH b TeqeHne npou,ecca OTnaflKM. 
Ecnn a6oHeHTy He yflaeTca o6Hapy>KHTb 
MMnyjibCbi OTnaflKM 6a30Boi* CTam_|nn nocjie 
3aflaHHoro nepno,qa BpeMeHM, mjim ecjin 
npoLiecc omaflKM He mokst flaTb npneivirieMOM 
CMHxpoHH3annn, coeflHHeHne npepbiBaeTC3, h 
3YK B03BpaniaeTCfl k pa6oTe KYP. 

nocne ycneLiiHow OTnaflKH 3YK BCTynaeT b 
peMeByio onepau,Mio Ha BbifleneHHOM ypoBHe 
MOflynflu,nn. 3aflaMM peneBoti onepau,nn 
BKnionaioT ynpaBneHne onepau,MflMi/i OBJin v\ 
3MO, ycTaHOBneHne peMeBOM CMHxpoHH3au,nn h 
HenpepbiBHbiPi KOHTponb cnoB peMeBoro KOfla, 
nocnaHHbix c 6a30BOM CTaHUMH. YnpaBrmioLi^Me 
M3MeHeHnn b noKanbHofi ce™, nepeflaHHbie 
nocpeflCTBOM KOflOBbix cnoB, coo6LflaioTCfi Ha 
3YA, ecnn ohm MMeioT MecTO. MHKpeivieHTHbie 

M3MeHeHH51 HaCTMHHOM CHHXpOHH3aU,HM V\ 

nuTaHMS TaioKe onpeflenaioTCfl M3 KOflOBbix 
cnoB. nepeflaHHbie peneBbie KOflOBbie cnoBa 
cpopMynnpyioTca c noMou^bio 3YK Ha ocHOBe 
ynpaBJieHMfl noKanbHofl ce™, npon3BOflHMoro 
3YA, n b KaMecTBe KaHanbHOM jimhum cbh3h 
coo6ifleHHoe MOfleMOM. 3YK B03BpaLflaeTCH k 
KYP, Korfla 3YA BbinonHaeT 
nocneflOBaTeribHOCTb npepbiBaHwa Bbi30Ba. 

Ecnn peneBan CMHxpoHH3annfl yipaneHa, 
3YK MHUL^nnpyeT onepaLjmo BoccTaHOBneHMfl 
3aTyxaHMfl. nocne flewr™ ceKyHfl HeyflaHHofi 
nonbi™ noBTopHO ycTaHOBHTb xopowee 
peMeBoe coeflMHeHne 3YK HHCpopiwupyeT 3YA o 

COCTOflHHM, MHHL(MMpya npepblBaHMe Bbl30Ba. 

3to B03BpamaeT 3YK b xonocroe cocTOAHne. 

B TeneHne onepau,MH McnbuaHna KaHana 
peMeBOM HMnynbc 3aMeHaeTca flaHHbiMn 
ncnbiTaHMfl KaHana. Korfla npuHATO 
npepbiBaHne, oho aHann3npyeTcn flna noncKa 
pa3paflHbix ohim6ok. lloflCMeT pa3pqflHbix 
oluhook nepeflaeTca Ha 6a30Byio CTaHLjwio 
npepbiBaHMUMM o6paTHoro KaHana. 

30C 93 BbinonHneT Bee 3aflann o6pa6o™ 
u,nc(3poBbix curHanoB (OL(C) b a6oHeHTCKOM 
nyHKTe. Pa3nnHHbie cjoyHKi^nn OL(C Bbi3biBatoTCfl, 
ecnn Tpe6yi0TCfl, nofl ynpaBneHMeM MOflyna 95 
ynpaBnatoii^eM nporpaMMbi. 

30C BKnioMaeT MOflynb OBJin, KorapbiPi 
BbinonHneTCfl v\z 6bicTpofleficTByioLflero 03Y. 
Moflynb OBJin npoM3BOflMT c>KaTne h 
pacLunpeHne cneKTpa peneBoro cwmana OBJin 
nocpeflCTBOM ycipaHeHun axa. Moflynb OBJin 
npeo6pa3yeT otiokh no 180 6afiT peneBbix 
flaHHbix MKM 64 Knno6aPiT/c b m H3 42 6aiiT 
OKaTbix peneBbix flaHHbix, ncnonb3ya anropnTM 
OBJin. 

30C TaioKe BKmcwaeT MOflynb ynpaBneHna 
o6pa6oTKOM curHanoB (YOC), KOTopbiM 
onpeflenaeT, flon>KHO nn 6biTb Bbi3BaHO 
reHepupoBaHne 3ByKa nnn OBJin. Ecnn OBJin, 
Torfla YOC onpeflenaeT, Bbi3BaTb nM 
nporpaMMbi CMHTe3a nnn aHann3a. nporpaMMa 
cnHTe3a B03BpaLflaeT OTCMeT ohim6ok neTHOc™, 
KOTopbiW 06pa6aTbiBaeTca nporpaMMOM KTJ1 
30C (KTJ1 - KOMnneMeHTapHaa TpaH3HCTopHaa 
nornKa). Ecnn Tpe6yeTcn reHepupoBaHne 
3ByKOBoro curHana, to onpeflenaeTca, 6yfleT nn 
Bbixofl Ha rnynieHne nnn 3anncbiBaK)Lnee 
ycTpoPicTBO. 

30C ynpaBnaeTcn nocpeflCTBOM KOMaHfl c 
3YA v\ 3YK. 3th KOMaHflbi Bbi3biBaioT m 
ynpaBnflKJT pa6oTOM pa3Hbix cj^yHKLiHM b 30C, 
Korfla ohm Tpe6yfOTcn flnn a6oHeHTCKoro nyHKTa. 
nporpaMMHoe o6ecneneHne ycTpaHeHwa 



3xo-cnrHanoB v\ OBJin, HanpuMep, BbinonHaeTca 
TonbKO b cnynae, Korfla a6oHeHTCKMM nyHKT 
aKTMBeH no peMeBOMy Bbi30By. ToHanbHbie 
cumanbi npoxo>KfleHMfl Bbi30Ba reHepnpyioTCfl b 
nio6oe BpeMfl, Korfla npneMHMK a6oHeHTCKoro 
nyHKTa chat c pbMara, m OBJin flBnaeTCfi 
HeaKTMBHbiM. ToHanbHbie CMmanbi BKnio^aioT 
MonMaHMe v\ nepeynopflflOHMBaHMe. 3a 
MCKntoneHMeM xonocToro pe>KMMa nporpaMMa 
o6cny>KMBaHMfl npepbiBaHMM, MaHMnynMpytoLflaa 
KOfleKOM MKM, pa6oTaeT HenpepbiBHO KaK 
npi/iopi/iTeTHbiM npou,ecc, 3anonHfifi Konbi_|eBOM 
6ycpep MKM. 

*yHKL(MM MOfleMa n ynpaBneHMfi 
BbinonHaioTca Me>Kfly npoBefleHHeM onepau,HM 
CMHTe3a m aHann3a. 

OnepaL(Mfl fleMOflynnu,MH 3MO 94 flenMTca 
Ha flBa 3Tana: flEMOflA m flEMOflB, 

06eCneHMBaH TeM CaMbIM B03MO>KHOCTb 

npoBOflMTb CMHTe3 OBJin Ha flaHHbix nPM b 
6ycjDepe A cpa3y nocne 3aBepnieHMfl onepaL(MM 
3Tana flEMOflA. nocne flEMOflA Bee 
nepeMeHHbie BHyTpeHHMX 03Y flon>KHbi 6biTb 
3arpyxeHbi bo BHewHee 03Y, 3aTeiw 
nepesarpyxeHbi bo BHyTpeHHee 03Y nepefl 
npoBefleHMeM 3Tana flEMOflB. 3to MMeeT 
MecTO b CBH3H c TeM, hto OBJin ncnonb3yeT 
BHyTpeHHee 03Y. 

Korfla npepbiBaHHe CnPM no nnHHM 26e 
npHHATO HnnoM 12 npoLjeccopa, 3MO 
no6y>KflaeT CHHTbiBaTb neTbipe npMHATbix 
OTcneTa flaHHbix nPM m 3aTeM 3arpy3MTb b 
Konbu,eBOM 6y0ep flna o6pa6oTKM nyTeM 
fleMOflynaL(MM. 3to flaeT B03MO>KHOCTb 
BbinonHATb flpyrwe 3aflaMM bo BpeMS npneMa 
OTCHeTOB nPM. 

3MO npuHHMaeT cuman npepbiBaHMM CnPM 
no nMHMM 26e ot MHna 16 KHX Ka>Kflbie 62,5 mkc 
b TeMeHne MHTepBana np^ieMa. OnrHan 
npepbiBaHMfl CnPM MacKHpyeTca 
nporpaMMHO-annapaTHbiMM cpeflCTBaMM MHna 
npoLieccopa b TeneHwe HHTepBanoB xonocToro v\ 
nepeflann. 

3MO npuHMMaeT CHrHan npepbiBaHMM cnPfl 
no ni/iHMi/i 26f ot Muna 1 6 KMX TonbKO b TeqeHMe 
MHTepBana nepeflaqn. Cuman npepbiBaHHfl 
CnPfl roBopuT HHny 12 npou,eccopa, Korfla 
nocnaTb HOBbiM cuMBon nPfl Ha nun KMX. 

3MO CMHTbiBaeT ^eTbipe Bbi6opKH H3 
6ycpepa 35 Bbi6opoK nPM b MMne 16 KMX bo 
BpeMH Ka>Kfloro npepbiBaHHn CnPM no nMHMM 
26e. 3MO ycTaHaBnMBaeT b wcxoflHoe 
nono>KeHMe cneTHMKM Bxofla h Bbixofla aflpecoB 
Ann 6yc|3epa npn Hanane HHTepBana npneMa. 

3MO nocbinaeT CMMBonbi nPfl Ha 6y0ep 36 
cuMBonoB nPfl b Hune 16 KMX. 

3MO nocbinaeT flaHHbie Ha cxeMy 4acTM4HOM 

CMHXpOHM3aL(MH B MOflyne 39 CHHXpOHM3aU,HH 

nPM b HMne 16 KMX, hto ncnonb3yeTCfi flna 
BbipaBHHBaHHfi CMrHana npepbiBaHMfi CnPM no 
nnHnn 26e c nepeflanaiviM 6a30BoR CTaHL4nn. 

3MO Tao<e cnHxpoHM3npyeT ^acTOTy ni4C 
OTHOCHTenbHO nacTOTbi nepeflaHH 6a30Boti 

CT3H14HM. 

KaK noKa3aHO Ha cjDMr. 5, 3MO BKmonaeT 
cneflyioLUHe MOflynn: MOflynb 101 
ynpaBnflKDLi^eCi nporpaMMbi, MOflynb 102 
o6yHeHM3, MOflynb 103 nonyqeHHn nacTOTbi, 
MOflynb 104 pa3paflHOM cwHxpoHW3aL;nn, MOflynb 

105 fleMOflynnL^M peMeBoro CMmana, MOflynb 

106 npneMa cuMBona m MOflynb 107 nepefla^n. 
Moflynb 101 ynpaBnaioLfleM nporpaMMbi 

flBnneTCfl ynpaBnnioLflePi nporpaMMoW 3aflaHM 
3MO. Oh CHMTbiBaeT ynpaBnnioLflee cnoBO 3MO 
M3 03Y h Bbi3biBaeT flpyrne nporpaMMbi b 



CM 
O 



7J 
C 



o 
o 



COOTBeTCTBUM c ynpaBnaioiAMM CnOBOM. 

MoAyrib 102 ooyneHMa BbMMcnaeT BeKTop 28 
KOMnneKCHbix K03cpcpMU,MeHTOB cjownbTpa KMX. 
Oh aKTMBupyeTCH b xojioctom pe>KMMe nocne 
BKmoneHna nuiaHun n npuMepHO Ka>KAbie Tpn 
Maca. riepeflaTHMK o6y-ieHMa, BonnoiAeHHbiM 
3MO, aKTMBupyeTCfl b pe>KHMe KonbL(eBOM 
npoBepKH Ana nepefla'-in HeKOTopoi* 
nocneAOBaTenbHOCTM cmmbojiob. 3ra 
nocneAOBaTenbHOCTb B03BpamaeTca Ha 
npneMHMK o6yHeHnn, BonnomeHHbiM 3MO, b 
HopManbHOM pewniuie, b pewniviax onepewaeivioCi 

M 3aflep)KHBaeMOM CMHXpOHM3aHHH, n B BepXHGM 



npneMHMK o6yHeHna ncnonb3yeT OTCHeTbi 
BxoflHoro Kone6aHMfi Ana o6pa30BaHna 
nono>KHTejibHO onpeAeneHHofi CMMMeTpuMHOM 
MaTpni^bi A nopnAKa 28. Tara<e co3AaeTca 

BeKTOp V M3 28 CJIOB M3 BXOAHblX OTCHeTOB. 

BeKTop C KoscpcpuLineHTOB BbipawaeTca KaK: 
C =A" 1 V (yp.10) 

3aTeM BbNucnneTCfl KoacpcjDMUMeHT B b 
cooTBeTCTBUM c anropMTMOM B = A" 1 V npn 

A3HH0M A. 

llepeAaTHMK o6yHeHnn B036y>KAaeTca b 
pe>KMMe KonbL(eBow npoBepKM Ann nepeAann 
naTM aHanorMHHbix nap nocneAOBaTenbHOCTeM. 
Ka>KAafl napa coctomt M3 cneAytoiAMX AByx 
nocneAOBaTejibHOCTeti: 

nocjieAOBaieribHOCTb I: 9 HyjieBbix 
CMMBonoB, "i", 22 HyneBbix CMMBona; 

nocjieAOBaieribHOCTb Q: 9 HyneBbix 
CMMBonoB, "j", 22 HyneBbix CMMBona; 

3H3K "i" MO>KeT 6blTb ni06blM CHMBOnOM. 3H3K 

"j" aBnaeTca CMMBonoM, KOTopbiM OTnw-iaeTca ot 
"i" Ha 90°. 

3aAaMH o6pa6oTKM npneMHMKa cocraaT b 
cneAytoLAeM. 

OTperynnpoBaTb APY c TeM, hto6n nw< 
cumana b HopManbHOM pe>KHMe 6bin ot 50 ao 
70% MaKCHMyivia. APY yBenMHMBaeTca Ha 23 aB 
Ana 4-ro h 5-ro pe>KMMOB. 

CnnTaTb n 3anoMHMTb BXOAHbie OTcneTbi. 
nepBbie 32 OTcneTa nrHopupyioTcn, w 
cneAyioLUMe 64 OTCMeTa 3anoMMHaioTca Ana 
Ka>Kflow nocneAOBaTenbHOCTH. 

Co3AaTb MaTpMi_|y A (28, 28). llpoBOAMTca 
cneflyioLAaa onepaL4na b HopManbHOM pewuMe: 

A(I,T) =A(I,T)+EX(4N-I).X(4N-J) (yp.11) 

Cno>KeHMe npoM3BOAMTca Ana Bcex N, 
Korapbie yAOBneTBopnKDT: 

0<4N-K64n0<4N-J<64 (yp.12) 

flna onepe>KaeMbix v\ 3aAep>KaHHbix 
nocneAOBaienbHOCTew BbinonHaerea Ta we 
onepaL(Mfl, 3a MCKmcweHMeM Toro, hto nneH, 
BbiTeKaioLAMM M3 N=8, He Ao6aBnaeTca. B 
KaHanbHbix nocneAOBaTenbHOCTax BepxHero m 
HH>KHero CMe>KH bix KaHanax BbinonHaeTca 
cneAytoLAMPi npou,ecc: 

A(I,J) = A(I,J)+SX(2N-I).X(2N-J) (yp.13) 

CnoweHMe npon3BOAMTcn Ann Bcex N, 
Korapbie yAOBneTBopnKDT: 

0<2N-K64n0<2N-J<64 (yp.14) 

06pa30BaTb BeKTop V (1:28) H3 Bbi6opoK 
nepBoPi napbi nooneflOBaTenbHOCTeii: 

Re (V(l)) = X(32-l), rAe X npeACTaBnaeT 
co6oPi Bbi6opKH nepBOM (I) 

nocneAOBaTenbHOCTM, 

Im (V(l) = X(32-l), rAe X npeACTaBnaeT 
co6oPi Bbl6opKH BTopoCi (Q) 

nocneAOBaTenbHOCTM. 

OnpeAenMTb BeKTop C KoacpcpMLineHTOB 
nyTeM penieHna ypaBHeHna: 

A.C-V = 0(yp.15) 



3th CTaAHM o6pa6oTKH 6onee noApo6HO 
onncaHbi b naTeHTe CLUA 4644561, BbiAaHHOM 
17 cpeBpana 1987 r. Ha UMa Eric Paneth h flp. 

MoAynb 103 nonyneHMn nacTOTbi pa6oTaeT, 
KorAa npMHMMaeT ynpaBnaioiAMM KaHan, HTo6bi 
CMHxpoHM3MpoBaTb MacTOTy 11PM a6oHeHTCKoro 
nyHKTa c MacTOTOM nepeAaHM 6a30BOM CTaHi^MM. 
3to npoM3BOAMTcn nyTeM perynMpoBaHMn 
BbixoAa HK nL(C, noKa He 6yAyT paBHbi SHeprMM 
AByx 6oKOBbix nonoc npMHAToro CMrHana. nocne 
SToro perynMpytoTcn nacTOTbi nPfl I1L4C b 

COOTBeTCTBMM C BbNMCneHHbIM OTKnOHeHMeM 
MaCTOTbl. 

Ecnn onepaL(Mfl He A°c™raeT 

CMHXpOHM3aHMM MaCTOTbl, COOTBeTCTByiOlAMM KOA 

olum6kw noMeLAaeTca b cnoBe cocTOflHua. 

MoAynb 104 pa3pnAHOM CMHxpoHM3au,MM 
pa6oTaeT, KorAa npMHMMaeT KyP m nocne 
3aBepLueHMH onepaL^MM nonyneHMa nacTOTbi. 
OnpeAeneHHbiPi o6pa3eLi nepeAaerea b nepBbie 
44 cm m Bona b nepeAane KyP ot 6a30BOM 

CTaHU,HM, M 3TO MCnonb3yeTC^ 3TMM MOAyneM 

Ana BbiHMcneHMa OTKnoHeHMa CI1PM ot 
npaBMnbHoro BpeivieHM A^cKpeTM3ai_|MM . 3to 
OTKnoHeHMe ncnonb3yeTCfl Ann perynMpoBaHMn 

CMHXpOHM3aHMM CIIPM. 

MoAynb 105 AeMOAynf^MM pe^eBoro 
CMmana B036y>KAaeTCfl Ana AeMOAynnpoBaHMn 
cenvieHTa peMeBoro CMmana. Oh HaxoAMTcn b 
MeAneHHO Ae^cTByioLAeM Cnn3y, m ero 

CpyHKL^MM ASnflTCfl MeXAy AByMfl CTaAMflMM 

o^epa^n^^ flEMOflA n flEMOflB. 

*yHKL(Mfl flEMOflA BKnfOMaeT ycTaHOBneHMe 
b HcxoAHoe nono>KeHMe napaiweTpoB ppv, 
MOAyna 106 npneivia CMMBonoB; Bbi30B MOAyna 
npweiwa CMMBonoB ppn o6pa6oTKM npMHATbix 
CMMBonoB Ana 6ycpepa A; m 3arpy3Ky 
nepeMeHHbix bo BHeniHee 03y nepeA noAaneM 
Ha BbixoA. 

0yHKi_|Mfl flEMOflB BKniwaeT 3arpy3Ky 
nepeMeHHbix M3 BHeniHero 03y bo BHyTpeHHee 
03y; Bbi30B MOAyna npMeiwa CHMBonoB Ana 
o6pa6oTKM npMHaTbix CMMBonoB Ana 6y0epa B; 
m onpeAeneHMe KanecTBa cba3m m APyroM 
MHCpopMau,MM nocne npneMa Bcex CMMBonoB b 
MHTepBane. 

MoAynb 106 npMeMa CMMBonoB 3arpy>KaeT 
AaHHbie b 03Y, Korfla 3YK nepexoAUT b peMeBoCi 
pexMM. Bbi30B KOMaHA flEMOflA MnM flEMOflB 
AaeT BbinonHeHMe HMxecneAytoLAero: (1) 

CHMTblBaHMe OTCHeTOB I M Q M3 KOnbL^eBOrO 

6ycpepa; (2) cpunbTpoBaHne KHX OTCHeTOB I n Q; 
(3) onpeAeneHMe nepeAaHHbix CMMBonoB m 
3arpy3Ka mx b 6ycpep; (4) BbinonHeHMe cpa30BOM 
aBTOMaTMHecKOM noACTpoMKM nacTOTbi Ana 
CMHxpoHM3ai4MM nL(C c nocTynaioLAMM 
CMmanoM; (5) BbinonHeHMe anropMTMa 
pa3paAHoro cnexeHMa; (6) BbNMcneHMe APY; m 
(7) c6op AaHHbix Ana BbNMcneHMa KanecTBa 

CBa3M. 

MoAynb 107 nepeAaHM BKnic-iaeT nporpaMMy 
o6cny>KMBaHMa npepbiBaHMa Ana CMmana 
npepbiBaHMa CllPfl, npMHaToro no nMHMM 26e ot 
HMna 1 6 KMX, mto npoMcxoAMT oamh pa3 3a Asa 
cm m Bona b TeneHMe MHTepBana nepeAaHM. 
<t>yHKU,MM MOAyna 107 nepeAa^H BKnionaioT (1) 
pacnaKOBKy cm m Bona nepeAaMM M3 6ycpepa 
OBJin; (2) BbinonHeHMe Ha HeM KOAMpoBaHMa, 
npoTMBonono>KHoro KOAy Tpea; (3) Ao6aBneHMe 
era k npe>KHeM nepeAaHHofl cpa3e (M3-3a 
nepeAaHM OOMh); m (4) nepeAa>-iy ero Ha 6ycpep 
nPfl b Hune 16 KMX. 

MHTepcpePic 3MO c 3aAanaMM nonocbi 
rpynnoBbix nacTOT BbinonHaeTca nocpeACTBOM 
cnoB ynpaBneHMa m cocraaHMa m 6ycpepoB 
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flaHHbix b coBMecTHO ncnonb3yeMOM 3Y. 
Onepau,nn, Tpe6yK>mMe 6bicTporo McnonHeHHfl, 
nepe3arpy>Kai0TCfi b iraw-naMaTb, Korfla sto 
Heo6xoAHMO. nocneAHflfl BKnioMaeT nporpaMMbi 
ee o6c;iy>KMBaHMfl npepbiBaHUM, AeMOAynau,nio 
CMMBona, nonyneHne KYP, h fleMOAyJiflL^HKD 
OOMh. 

ynpaBiififoinafl nporpaMMa 3MO He 6yfleT 
>KflaTb nHM Ann CHUTbiBaHun m AeKOAnpoBaHH3 
ynpaBJifltou^ero cnoBa, a 6yAeT sto AeiaTb 
cpa3y, KorAa Bbi3BaHa. 

TMS320C25 nepexoAUT b pe>KHM 
noHM>KeHHoro nuiaHun, KorAa BbinonHfleTca 
KOMaHAa XOJIOCTOI/I. MraSbi coxpaHMTb 
nuTaHne, nporpaMMHO-annapaTHbie cpeACTBa 
6yAyT b xojioctom pe>KHMe 6onbiiiyio HacTb 
BpeMeHM, KorAa HeT Teneo>OHHoro Bbi30Ba. 
riocne ycTaHOBKH b HcxoAHoe nono>KeHMe 
ynpaBJifltoii^afl nporpaMMa 6yAeT nojiynaTb 
CMHxpoHH3aL4Mio KYP m TorAa nepeMAeT b 
xonocToti pexnM ao Tex nop, noKa 3aAaHHoe 
npepbiBaHne He Bbi30BeT ncnonHeHun 
cooTBeTCTByiomeii nporpaMMbi o6cny>KMBaHMfl. 

npM CjDyHKL^HOHUpOBaHMM b pe>KMMe 
noHM>KeHHoro nmaHUfl TMS320C25 bxoamt b 
ApeMOTHoe cocTOAHMe h Tpe6yeT numb MacTH 
nuTaHMfl, HopMaribHO Heo6xoAHMoro pf\n 
nuTaHMfl SToro ycTpoficTBa. Ilpn Haxo)KAeHHM b 
pexuMe noHM>KeHHoro nuiaHun Bee BHyTpeHHee 
coAep>KaHMe nponeccopa noAflep>KMBaeTCfl b 
coctohhhm npoAonxeHUfl c^yHKi^noHnpoBaHun 
6e3 n3MeHeHMM, KorAa pe>KHM noHnxeHHoro 
nmaHMfl OKaHMMBaeTca. nocne npneMa 
npepbiBaHun Hun 12 npou,eccopa npeKpau^aeT 
pe>KMM noHHxeHHoro nwTaHun BpeMeHHO w 
B03o6HOBnneT HopManbHyio pa6oTy b TeneHne 
MUHUMaribHoro BpeMeHU oahoto ochobhoto 
nemeBoro u,HKna. Tpe6oBaHne pe>KHMa 
noHH>KeHHoro nMTaHMfl npoBepneTCfl b KOHi^e 
ochobhom nemn Ka>KAbiM pa3 pf\n onpeAeneHMH, 
6yAeT v\nv\ HeT a6oHeHTCKMPi nyHKT B03BpaiAeH b 
pe>KMM noHW>KeHHoro nuTaHUfl. 

CnHxpoHM3au,nfl MHTepBana ocHOBaHa Ha 
reHepupyeMoii annapaTHbiMn cpeACTBaMM 
cnHxpoHH3au,i/iM HHTepBana. KorAa MeTKa 
MHTepBana B036y>KAaeT npepbiBaHne, 
nporpaMMa npon3BOAMT npupai^eHMe 
cnHxponMnynbca Ha oamh MHHHManbHbifi 
OTpe30K. Ka>KAbiPi MUHMManbHbiPi OTpe30K 
cnHxpoHH3au.nn npeACTaBnaeT 11,25 mc no 
BpeMeHM. 

*yHKL(MM npneMa v\ nepeAann YAnn 
B036y>KAaK)TCfi 6e3 npepbiBaHun, ho 
ynpaBn^KiTcn nocpeACTBOM HH3KonpnopnTeTHbix 
nporpaMMHbix cpeACTB (gto ynpaBnaeT 
3arpy3KoPi npou,eccopa n npeAOTBpau^aeT 
B03HHKHOBeHne ycnoBHfi npepbiBaHun). Koa 
o6pa6oTKM noAAep>KHBaeT npoTOKon XON/XOFF 
(KOMMYTATOP B Kfl KDH E H/KOM MYTATOP 
BblKTUOMEH) nyTeM nepexBaTa sthx 3H3kob 
HenocpeACTBeHHO, n HeMeAneHHO B036y>KAafi 
nnn AesaKTMBupyn nepeAa^y YAnn b 
3aBMCMMOCTM ot cnynas. CKopocTb onepau,HM 
npneiua m nepeflann Bbi6npaeTC3 nocpeACTBOM 
BHeniHero nepeKnionaioLnero ycrpoticTBa flPB. 
TunMHHaa CKopocTb npi/ieMa AaHHbix 9600 6oa. 
Konbu,eBoCi 6ycf)ep ncnonb3yeTca ppn 



ynpaBneHun nepeAaneti YAnn. 
Hn3KonpnopnTeTHbie nporpaMMHbie cpeACTBa 
nepnoAMMecKH npoBepaioT onepeAb m, ecnn OHa 
He nycTan, MHMU,HMpyioT nepeAany. 3to 
npoM3BOAMTcn nyTeM nocbinKM 6aMT0B Ha YAnn, 
oamh 6afiT 3a oamh pa3, noKa o^epeAb He 6yfleT 
nycTofi. 

Pbma>KHbiM nepennio^aTejib CTpo6npyeTCfi c 
noMoinbto BHyTpeHHeti nporpaMMbi npepbiBaHMPi 
TaPiMepa TMS320C25. flna nMMTaLjuM 
cnrHann3aLiHM nocTonHHoro TOKa ncnonb3yeTC3 
nepnoA OTcneTa 1 ,5 mc. 3to npepbiBaHne 
BbipaBHUBaeTcn c cwHxpoHH3au,Meti KaApa b 
Hanane Ka>KAoro KaApa, nosTOMy ero nacTOTa 
noACTpaMBaeTCfi no dpaae c 6a30BOM CTaHU,nePi 
Ann npeAOTBpaLAeHun HeAorpy3KH nnn 
neperpy3KM 6ycpepa pbma>KHoro nepeKnioHaTenn 
TenecfjOHHoro annapaTa. flnn Ka>KAoro 
npepbiBaHMfl bboamtca 6mt, npeACTaBnnioLUMM 
cuman AeTeKTupoBaHMfi pbina>KHoro 
nepeKnioHaTena, b 60-pa3pnAHbiM 6y0ep 
OTcneTOB pbinaxHoro nepeKnioMaTenn (BOPI1). 
BOPn npoBepneTcn 3YA oamh pa3 b KaxAbie 45 
mc bo BpeMn HopManbHoR pa6oTbi. 3to 
npepbiBaHne B036y>KAaeTC3 nporpaMMHbiMM 
cpeACTBaMM Bee BpeMfl. 

Oopwiyjia M3o6peTeHM?i: 

1. Cnoco6 o6pa6oTKM cumanoB cba3m b 
a6oHeHTCKOM nyHKTe CMCTeMbi 6ecnpoBOAHoPi 

CBH3H, B KOTOpOM Ha a60HeHTCK0M nyHKTe 

ocyiAecTBJiflKJT nepeAany MOAynnpoBaHHoro 
aHanoroBoro BXOAHoro curHana Ha 6a30Byio 
CTaHU,nio m npneM MOAynnpoBaHHoro 
aHanoroBoro BbixoAHoro cumana ot 6a30Boti 
CT3H14HM, npn 3tom ocymecTBn^ioT HaKonneHne 
AaHHbix o npupaineHMM dpa3b\ Ana nonyMeHna 

OL(M0pOBaHHblX 3HaMeHHpi Cfia3bl, Ha OCHOBaHMM 

Korapbix reHepupyioT MOAynnpoBaHHbiPi 
Linc)3poBoPi cuman npoMe»cyTOMHoPi ^acTOTbi Ha 
3aAaHHOM npoMe^TOMHoW MacTOTe, KOTopaa 
ABnaeTCfi oahoW H3 MHOxecTBa pa3nnHHbix 
3aAaHHbix npoMexyTOHHbix nacTOT, a 3aTeM 
MOAynnpoBaHHbiM Linc):poBOM curHan 
npoMe>KyTOHHOM nacTOTbi npeo6pa3yioT b 
MOAynnpoBaHHbiCi aHanoroBbin bxoahoCi cuman 
m nepeflaioT stot MOflynnpoBaHHbiM aHanoroBbiw 
bxoahom curHan. 

2. Cnoco6 no n.1, b kotopom ocymecTBnaioT 
reHepupoBaHMe MOAynnpoBaHHoro u,nc)3poBoro 
cumana npoMe>KyTOMHofl nacTOTbi Ha ocHOBe 

K03C)DC)3MLlHeHTOB, XpaHflLl^XCfl B nOCTOflHHOM 

3anoMMHaraii4eM ycTpoPicTBe. 

3. Cnoco6 no n.1, b kotopom ocyLnecTBnflioT 
Tao<e nepeKOAnpoBaHMe u,McjDpoBoro BXOAHoro 
cumana b nepeAaBaeMbie MHcjDopMaLiMOHHbie 

UHCtDpOBbie BXOAHbie CMMBOnbl M OCyiAeCTBnflHDT 

reHepupoBaHMe MOAynnpoBaHHoro u,nc)3poBoro 
cumana npoMe>KyTOHHoCi nacTOTbi, ncnonb3ya 
nepeAaBaeMbie MHcfjopMaL^MOHHbie u,nc)DpoBbie 
BXOAHbie cumanbi. 

4. Cnoco6 no n.3, b kotopom ocymecTBnfiioT 
ct)nnbTpau,nio MOAynnpoBaHHoro UMcjopoBoro 
cumana npoMe>KyTOHHOM nacTOTbi c 
ncnonb30BaHneM c^opMnpoBaTenn LiiyMa Ann 
yMeHbweHHH moli^hoctm niyMa b 
MOAynnpoBaHHOM u,ncjDpoBOM CMrHane 
npoivie>KyTOHHoPi nacTOTbi. 
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M3o6peTeHi/ 

M06HJlbHOti Gl 

o6cny>KMBaHMfl nepeAaMM flaHHbix c 
nononb30BaHneM BbifleneHHoro KaHana 
ynpaBJieHna. CucTeMa cb?13m MflKP 
npeAyoMaipuBaeT BbiAeneHHbiM KaHan 
ynpaBneHna, cnocooHbifi acpcjseKTMBHO 
nepeAaBaTb ynpaBJiflramne coo6meHHfl Me>KAy 
6a30Bow GTaHuneM n MoownbHoPi CTaHL^new. B 
nepeAaioLneM ydpoMCTBe BbifleneHHoro KaHana 
ynpaBfieHna KOHTponnep onpeflenaeT AnnHy 
KaApa ooo6i4eHnn, noAne>KaiAero nepeAane, n 
BbiflaeT cuman Bbioopa KaApa, 
cooTBeTCTByioiAMM AnuHe KaApa, nony^eHHofi b 
pe3yribTaTe onpefleneHna. TeHeparap 
coo6LneHHfi reHepupyeT AaHHbie KaApa 
ooo6meHHfl, noAnewamero nepefla'-ie, b 
cooTBeTCTBMM c cnmanoM Bbi6opa KaApa. 
nepeAamnK ooyii^eoTBnneT pacTfl>KKy AaHHbix 
Kaflpa h nepefla^y nx no BbifleneHHOMy KaHany 
ynpaBneHua. B npueMHOM yoTpoticTBe 
BbiAeneHHoro KaHana ynpaBneHna c 



ocymecTBnfleT OKaTue npuHfiToro t 
nepBbiM npneMHMK coo6meHM3 ocymecTBnaeT 
oopameHHoe nepeMe>KeHMe n AeKOAnpoBaHne 
OKararo cwmana, OTBeHaioinee nepBotf AnuHe 
KaApa, Ana BbiBOAa nepBoro coo6"ineHHfl n 
o6Hapy>KHBaeT nepBNM L^KnuMecKHM 

MSSblTOHhlblM KOA (MUK), COOTBeTCTByiOl^nCl 

AeKOAnpoBaHHOMy CHmany. BTopofi npneMHUK 
coo6meHMfl ocymecTBnfleT oopameHHoe 
nepeMeweHwe n fleKOAnpoBaHne OKaToro 
cwmana, OTBeMaioLnee BTopofi flnuHe KaApa, 
Ana BbiBOAa BToporo coo^i^eHnfl n 

06Hapy>KMBaeT BTOpOfi L4MK, COOTBeTCTByiOl^MM 

AeKOAnpoBaHHOMy cumany. KOHTponnep 
ocymecTBnaeT Bbi6op Me>KAy nepBbiM w BTopbiM 
coo6ineHHfiMM b cootbstctbum c pe3ynbTaTaMW 
o6Hapy>KeHMfl nepBoro n BToporo I4HK. 
TexHM'-iecKMti pe3ynbTaT, AOCTuraeMbifi npn 
ocymecTBneHHH n3o6peTeHi/ifl, coctoht b 
noBbiLueHnn nponycKHOM cnoco6Hoc™ n 
coKpameHMM 3aAep>KKM Tpacpi/iKa. 8 c. i/i 19 
3.n.cp-nbi, 21 mi., 7Ta6n. 
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(57) Abstract: 

FIELD: mobile communication systems 
including those for data transmission 
through allocated control channel. 
SUBSTANCE: code-division multiple access 
communication system incorporates allocated 
control channel capable of effective 
transfer of control messages between base 
station and mobile station. Transmitting 
device controller incorporated in allocated 
control channel estimates frame length of 
message to be transferred and yields signal 
for selecting frame corresponding to frame 
length found by estimation. Message 
generator produces frame data on message to 
be transferred according to frame selection 
signal. Transmitter functions to stretch 
frame data and to transmit them over 
control channel. Compressor 



incorporated in receiving device of 
allocated control channel functions to 
compress signal received. First message 
receiver provides for deinterleaving and 
decoding of compressed signal related to 
first frame length for outputting first 
message and detects first cyclic redundancy 
code corresponding to decoded signal. Second 
message receiver provides for deinterleaving 
and decoding of compressed signal related to 
second frame length for outputting second 
message and detects second cyclic redundancy 
code corresponding to decoded signal. 
Controller functions to select first or 
second message in compliance with results of 
detection of first and second cyclic 
redundancy codes. EFFECT: enhanced 
throughput capacity, reduced traffic delay. 
27 cl, 21 dwg 
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06nacTb TexHMKH 
HacToaiiiee M3o6peTeHne 
ycTpoMCTBy v\ cnocooy nepeflann flaHHbix flna 

OnOTeMbl MOO"MnbHOfi CBH3M M, B MaCTHOGTH, K 

yoTpoMCTBy n cnocooy nepefla^M WHCpopMai4HH 
ynpaBneHua pf\9, o6cny>KMBaHMfl nepeaa'-in 
flaHHbix c ncnonb30BaHneM BbifleneHHoro 
KaHana ynpaBneHna, b cucieMe Moo~nnbHOM 
CBA3H, KOTopaa o6ecneHMBaeT o6cny>KHBaHMe 
nepeflanw MynbTHMeflwwHbix flaHHbix. 

OnucaHMe ypoBHfl tgxhmkm 

B HacTOflinee BpeMfl b cwcreMax Mo6mibHofi 
CBA3H Bee oonbwe Mcnonb3yeTca TexHonorna 
MflKP (MHO»cecTBeHHbiM flodyn c koaobnm 
pa3fleneHneM). HTo6bi nepeflaBaTb cnmanbi 
ynpaBneHws flna o6pa6oTKH Bbi30Ba, 
o6menpnHflTafl cncTen/ia Mo6nnbHoCi cba3h 
MflKP, pa6oTaioL4afl b CTaHflapTe AIIC/ASn 
BC-95 (BHyTpeHHnti CTaHflapT-95 Accou,MaL(nn 
npon3BOflHTene£i cpeflGTB CBfl3u/Accoi4uai_(HM 
sneKTpoHHOM npoMbiiuneHHOCTM , TIA/EIA IS-95) 
MyribTunneKCHpyeT CMmanbi ynpaBneHna Ha 
KaHan TpacpnKa, npeflHa3Ha , -ieHHbiti Arm 
nepeflaMM ronocoBoPi nHc(3opMau,MH. KaHan 
TpacfwKa xapaKTepn3yeT0fl cf)MKCnpoBaHHOM 
flnnHOM Kaflpa, paBHoPi 20 mc, n cwrHanbHbifi 
Tpacf)HK c cumanaMM ynpaBneHua nepeflaeT Bee 
KaflpoBoe coo6iAeHne nocpeflCTBOM TexHOJiornn 
npepbiBucrofi nepeflanw v\nv\ i/icnonb3yeT Kaflp 
ooBMecTHO o maBHbiM nonb30BaTenbOKHM 
TpatfuKOM nocpeflCTBOM TexHonornn 
npepbiBncraM nepeflann flna nepeflann 
cnmanoB ynpaBneHMR 

XoTfl 3Ta TexHonorna cnmann3ai4HM 
flocTynHa flna cucieMbi Mo6i/inbHoii cbh3m 
MflKP, pa6oTaioLfleti b CTaHflapTe IS-95, 
KOTopaa o6ecne4MBaeT ToribKO ronocoBoe 
o6cny>KMBaHne, OHa HeaocTynHa flnn cucTeMbi 
Mo6nnbHoCi CBA3H MflKP, KOTopaa 
o6ecneHMBaeT o6cny>KHBaHMe o6MeHa 
MyribTHMeflUMHbiMn flaHHbIMM, BKnioMaioiflee b 
ce6a, noMUMO ronocoBoro o6cny>KHBaHMfl, 
o6cny>KMBaHne o6MeHa naKeTHbiMH flaHHbiMM. 

3TO 3Ha4WT, HTO CUCTeMa M06nnbHOM CBA3H 

MflKP, npeflHa3HaHeHHafl fljia o6cny>KHBaHMfl 

06MeHa MyflbTMMeflMMHblMM flaHHbIMM, flOfl>KHa 

BKnic-iaTb b ce6a KaHanbi Arm o6cny>KHBaHnn 
nepeflann ronoca n flaHHbix, mto6n ™6ko 
Ha3HaHaTb KaHaribi no 3anpocaM 
nojib30BaTeneM. flna sroro cncTen/ia Mo6mibHofi 
CBA3M MflKP BKnioMaeT b ce6fl KaHan 
ronocoBoro TpatfwKa (nnn ochobhom KaHan) n 
KaHan naKeTHoro TpacpMKa (unn 
BcnoMoraTenbHbifi KaHan). 

flnfl Toro HTo6bi o6cny>KMBaTb o6MeH 
flaHHbIMM no ocHOBHOMy KaHany (nnn KaHany 
ronocoBoro TpaepuKa) n BcnoMoraTenbHOMy 
KaHany (nnn KaHany naKeTHoro Tpacj3HKa) 
o6iflenpnH^Ta^ cwcreMa Mo6nnbHoii cba3w 
MflKP BbiHy>KfleHa noflqep>KMBaTb ochobhom 
KaHan flna nepeflami cumana ynpaBneHna fla>Ke 
Torfla, Korfla CBH3b Me>Kfly 6a30Bofi CTaHLinefi n 
Mo6nnbHofi CTaHi^neM He ocyiflecTBnfieTCfl, mto 
npuBOflUT k pacTpa'-inBaHnio nponycKHoti 
cnoco6HOCTH KaHana n paflnoKaHana. KpoMe 
Toro, b o6iflenpnHflTOM cucTeMe Mo6nnbHoti 
CB33M MflKP ncnonb3yeTCfl eflMHafi 
cjDMKCupoBaHHaa flnnHa Kaflpa, paBHan 20 mc, 
6e30TH0CMTenbH0 k pa3Mepy coo6ii(eHMfl, 
noflne>Kainero nepeflaMe, mo MoweT npMBOflMTb 
k CHn>KeHHK) nponycKHOM cnoco6HOCTH n 
B03pacTaHMio 3aflep>KKM TpacpMKa. 
KpaTKoe coflep>KaHMe v\3o5peienm 
MTaK, b ocHOBy HacToaiflero n3o6peTeHM^ 
nono>KeHa 3aflana co3flaHna CTpyKTypbi 



BbifleneHHoro KaHana ynpaBneHws, cnoco6HOM 
scj3cfjeKTHBHO nepeflaBaTb ynpaBnaiomne 
coo6meHna Me>Kfly 6a30BOM CTaHLinePi m 
Moo~nnbHOM CTaHL(neCi, ooo6ifleHMfl ynpaBneHna 
Bbi30BOM BepxHero ypoBHfi n ynpaBnaioiuMe 
coo6iAeHua Ann cba3h Ha KaHane naKeTHoro 
TpacfwKa nyTeM npeflocTaBneHna BbifleneHHoro 
KaHana ynpaBneHna, c noMoii4bio KOToporo 
Mo6nnbHaa CTaHi4Hfi Morna 6bi ranbKO 
nepeflaBaTb cwman ynpaBneHUfl Ha 6a30Byio 
CTaHunio b cucTeMe Mo6nnbHow CBfi3w MflKP, n 
cnoco6 pa6oTbi stom CTpyKTypbi. 

flpyraa 3aflana HacTOflii^era n3o6peTeHMfl 
3aKnKwaeTCfl b npeflocTaBneHMM ycTpoticTBa m 
cnoco6a flnfi reHepupoBaHun n nepefla'-in 
ynpaBnfiioLnero coo6ifleHMfl, HMeioiflero 
nepeMeHHyio flnnHy Kaflpa b cooTBeTCTBnn c 
pa3MepoM coo6LfleHna ynpaBneHHH CBfi3bio, b 
cucTeMe Mo6nnbHoPi cbh3h MflKP, 
ncnonb3yioifleCi BbifleneHHbiM KaHan 
ynpaBneHnn. 

Eifle oflHOM 3afla4ew HacTOfiiflero 
M3o6peTeHna flBnfleTcn co3flaHne ycTpoMCTBa m 
cnoco6a flna aflanTHBHofi nepnoflnnecKoCi 
nepeflaMM ynpaBnflioiflero coo6ineHMfl no 
BbifleneHHOMy KaHany ynpaBneHHH b 

COOTBeTCTBMM C OTCyTCTBHeM/HaHM'-IMeM 

ynpaBnaioLnero coo6ui,enm b cucTeMe 
Mo6nnbHoti CBA3M, ncnonb3yioifleM BbifleneHHbiM 
KaHan ynpaBneHMfl. 

Eifle oflHOM 3afla4efi HacToaiflero 
M3o6peTeHHfi ABnaeTCfi npeflocTaBneHne 
ycTpoMCTBa h cnoco6a o6pa6o™ flaHHbix 
Kaflpa, b kotopom npneMHoe ycTpoticTBO 
npuHMMaeT flaHHbie Kaflpa, nepeflaBaeMbie b 
pe>KHMe npepbiBUCToW nepeflann, o6Hapy>KHBaeT 
SHeprnio flaHHbix npHHfiToro Kaflpa m 
onpeaenaeT OTcyTCTBue/HannMne 

3C(3C}jeKTHBHOrO Kaflpa, 4T06bl 06pa6aTblB3Tb 

KaflpoBbie flaHHbie coo6pa3HO c 
npon3BefleHHbiM onpefleneHneM. 

Eifle oflHOM safla'-iew HacToaiflero 
M3o6peTeHHfi fiBnfleTCfl co3flaHne ycTpoMCTBa m 
cnoco6a o6pa6oTKM flaHHbix Kaflpa, b kotopom 
npneMHMK npuHMMaeT flaHHbie Kaflpa, 
nepeflaBaeMbie b pe>KHMe npepbiBUCTofi 
nepefla'-in, o6Hapy>KHBaeT 3Heprnio flaHHbix 
npuHAToro Kaflpa m onpeflenaeT 
OToyTOTBue/HannHne acfjcjaeKTMBHoro Kaflpa, 
MTo6bi o6pa6aTbiBaTb npuHfiTbie KaflpoBbie 
flaHHbie coo6pa3HO c pe3ynbTaTOM 
o6Hapy>KeHMfl Kaflpa n pe3ynbTaTOM 
o6Hapy>«eHHfi olum6kh. 

flna penieHUfl Bbinieo3Ha , -ieHHoCi safla'-in b 

CMCTeMe COTOBOM CB33M MflKP 

npeflycMaTpuBaeTCfi nepeflaioiflee ycTpoMCTBO 
BbifleneHHoro KaHana ynpaBneHna. B 
nepeflaioifleM ycTponcTBe KOHTponnep 
onpeflenaeT flnnHy Kaflpa coo6ii4eHMfi, 
noflne>KaiAero nepeflane, n BbiflaeT cuman 
Bbi6opa Kaflpa, cooTBeTCTByioiflMCi flnMHe Kaflpa, 
nonyneHHofi b pe3ynbTaTe onpefleneHna, l -iTo6bi 
nepeflaBaTb coo6ifleHne, HMeioiflee no Kpa^HePi 
Mepe, flBe pa3Hbie flnuHbi Kaapa. TeHepaTop 
coo6ineHnfi reHepnpyeT flaHHbie Kaflpa 
coo6i^eHMfl, noflne>KaLnero nepeflane, b 
COOTBeTCTBMM c CMmanoM Bbi6opa Kaflpa. 
nepeflaTHMK pacTnrMBaeT flaHHbie Kaflpa m 
nepeflaeT pacTfiHyTbie flaHHbie Kaflpa no 
BbifleneHHOMy KaHany ynpaBneHMfl. 

TeHepaTop coo6ifleHHM BKntonaeT b ceoa 

reHepaTOp L4MK (l^MKnM'-ieCKMM MSGblTC-IHblM KOfl, 

CRC), npeflHa3HaneHHbiM flna reHepMpoBaHna 
6mtob I4MK fln^ coo6i4eHM^, 
xapaKTepM3yioi^erocfl flnnHoti Kaflpa, 



onpeAe/ieHHofi b cooTBeTCTBMH c curHanoM 
Bbi6opa Kaflpa, ia fljiw flo6aBneHMS k coo6ineHMio 
6mtob I4HK, reHeparap XBOCTOBbix 6mtob, 
npeAHa3HaHeHHbiti Ana reHepnpoBaHna 

XBOCTOBblX 6MTOB M flnfl flOOaBneHMfl 

reHepupoBaHHbix xboctobux 6mtob k 
BbixoflHOMy ci/imany reHeparopa UMK, 
KaHanbHbm KOflep, npeflHa3Ha'-ieHHbM Ana 

KOflMpOBaHUfl flaHHblX Kaflpa, K KOTOpbIM 

Ao6aBneHbi XBOCTOBbie 6nTbi, c 3aAaHHbiM 

KOSCjxfeMUMeHTOM KOflMpOBaHMfl, M 

nepeMe>KHTenb, npeflHa3HaMeHHbiM flna 
nepeivie>KeHHfl KOflM poBaHHoro coo6LAeHna 
GAMHMi^eM flnMHbi KaApa, onpefleneHHOM b 
COOT B eTCT BUM c curHanoM Bbi6opa Kaflpa. 

npeflnoMTMTenbHO KaAP coo6LfleHMS 
Bhtnic-iaeT b ce6fl Kaflp flnMHOM 5 mc m Kaflp 
Ahmhom 20 mg, n coo6ifleHMe BKniwaeT b ceoa 
nojib30BaTenbOKoe ooo6meHne, cooo~LfleHMe 
cnrHann3ai4uu n coo6meHne YflC (ynpaBneHne 
AooTynoM k opeAe nepeAaHM flaHHbix). 

Kpoivie Toro, nepeflaiomee ycTpoficTBO 
BbiAeneHHoro KaHana ynpaBneHMH mo>k©t 
Bhtnic-iaTb b ce6a reHepaTopbi coo6meHHfi b 
KoriMMecTBe, paBHOM MMcny flnMH KaApa 
coo6LAeHH3, noflnewaiAero nepeflane, n 
cooTBeTCTByioiAMe reHepaTopw coo6ifleHMM 
reHepupyioT AaHHbie KaApa cooTBeTCTBytoifleM 
AnnHbi. 

KoHTponnep saKnic-iaeT b ceoe ycTpoMCTBO 
reHepupoBaHMfi cumana ynpaBneHnq 
BbixoAHbiM cumanoM, 4To6bi ocymecTBnflTb 
pe>KHM npepbiBMGTOM nepeAaMM npn OTcyTCTBMM 
coo6meHnfi, noAne>Kainnx nepeAane, n 
nepeAaTMi/iK 3aKnioHaeT b ce6e KOHTponnep nyTM 
Ann ynpaBneHUfl BbixoflHbiM CMmanoM 
BbifleneHHoro KaHana ynpaBneHHfl no CMmany 
ynpaBneHua BbixoAHbiM CMmanoM. B AaHHOM 
cny-iae KOHTponnep nyTM 3aKnioHaeT b ceoe 
KOHTponnep KosepcpML^eHTa ycuneHna, Hetf 
KoscjscjDMUMeHT ycMJieHMfl BbixoflHoro cumana 
o6paiflaeTCfl b Hynb no cumany ynpaBneHMfl 
BbixoAHbiM curHanoM. 

B cooTBeTCTBMM c oahmm acneKTOM 
HaoTOflii^ero n3o6peTeHMfl npneMHoe 
yoTpoMCTBO BbiAeneHHoro KaHana ynpaBneHna 

npeAHa3HaHeHHbiM Ana OKaTUfi npMHHToro 
onrHana; nepBbiM npMeMHMK ooo6meHHfl, 
npeAHa3HaHeHHbiM flna o6pameHHoro 
nepeMe>KeHMfl m fleKOflMpoBaHMS o>KaToro 
cnrHana, xapaKTepM3yioLflerocfl nepBOM flnMHOM 
KaApa, ana BbiAann nepBoro coo6LfleHMfl n pf\s\ 
o6Hapy>KeHHfi nepBoro I4MK, cooTBeTCTByioLnero 
AeKOflnpoBaHHOMy onrHany; BTopoM npMeMHMK 
coo6LneHHfi, npeflHa3Ha4eHHbiM flna 
o6pameHHoro nepeMe>KeHMfl n fleKOAnpoBaHna 
OKaToro cnmana, xapaKTepM3yioLAerocfi btopom 
AnnHOM KaApa, Ana BbiflaMM BToporo coo6ifleHMS 
n Ana o6Hapy>KeHHfl BToporo L4MK, 
cooTBeTCTByioiAero fle koam poBaHHOMy cumany; 
n KOHTponnep, npeAHa3HaneHHbiM pfm BbiGopa 
MexAy nepBbiM n btopnm coo6LAeHM3MM b 

C00TB6TCTBMM O nepBbiM H BTOpbIM 

pe3ynbTaTaMM o6Hapy>KeHMfl UHK, 
nonyHeHHbiMM nepBbiM m BTopbiM npneMHUKaivin 
coo6meHH3. 

KoHTponnep 3aKnKwaeT b ce6e 6hok 
npuHATUfi penieHna no KaApy, 
npeAHa3HaHeHHbiM pf\a aHann3a nepBoro m 
BToporo pe3ynbTaTOB o6Hapy>KeHHfl 14HK pf\9, 
npMH^Tna peineHMfi OTHOCMTenbHO AJinHbi KaApa 
npuHAToro coo6iAeHHfi v\ BbiAann cnmana 
npnH^Tna peineHMfi no AnuHe KaApa, n 
ceneKTop, npeAHa3HaneHHbiCi Ana Bbi6opa 



OAHoro M3 AeKOAnpoBaHHbix cumanoB, 
BbiBOAnMbix H3 nepBoro n BToporo npneMHnKOB 
cooei^eHUfi, b cooTBeTCTBMM c cumanoM 
npuHHTMfl peiueHHfl no KaApy. 

B cooTBeTCTBMM c APy™M acneKTOM 
HacToaiAero M3o6peTeHMfl npMeMHoe 
ycTpoMCTBO BbiAeneHHoro KaHana ynpaBneHMfi 
3aKnic-iaeT b ce6e OKMMaTenb, 
npeAHa3HaHeHHbiM Ana OKaTMfl npMHfiToro 
CMmana; A^TeKTOp KaApa, npeAHa3HaHeHHbiM 
Ana o6Hapy>KeHMfl SHeprMM OKaToro CMmana, 
xapaKTepn3yioLL(eroc3 nepBOM m BTopoti 
AnnHaMM KaApa, m pfvn BbiAann nepBoro m 
BToporo CMmanoB o6Hapy>KeHMfl KaApa b 
cooTBeTCTBMM c pe3ynbTaTaMM o6Hapy>KeHMfl; 
nepBbiM npMeMHMK coo6iAeHMa, 
npeAH33HaHeHHbiM Ana o6paii(eHHoro 
nepeMe>KeHMfi m AeKOAMpoBaHMfi OKararo 
CMmana, xapaKTepM3yioinerocfl nepBOM ahmhom 
Kaflpa, An^ BbiflaMM nepBoro coo6meHMfl; 

BTOpOM npMeMHMK C006l^eHMfl, 

npeAHa3HaHeHHbiM pf\n o6paii(eHHoro 
nepeMe>KeHMfl m AeKOAMpoBaHMfl OKararo 
CMmana, xapaKTepM3yioLL(erocfl btopom atiuhom 
Kaflpa, a™ BbiflaMM BToporo coo6ii(eHMfl; m 
KOHTponnep, npeflHa3HaMeHHNM pf\n Bbi6opa 

Me>Kfly nepBbiM M BTOpbIM C006lHeHMf1MM B 
COOTBeTCTBMM C nepBbiM M BTOpbIM 

pe3ynbTaTaMH o6Hapy>KeHHfi. 

fleTeKTop Kaflpa 3aKnioMaeT b ce6e nepBbifi m 
btopom fleTeKTopbi Kaflpa. nepBbiM fleTeKTop 
3 onopHoro 3 
s 3Heprnn scf)cpeK 
Kaflpa ahmhom 5 mc m cpaBHMBaeT 3HaneHMe 
SHeprMM npMHfiToro KaflpoBoro coo6meHMW c 

MMHMManbHbIM 3HaHeHMeM SHeprMM 

scjsq^eKTMBHoro KaApa flnMHOM 5 mc, 4To6bi 
reHepMpoBaTb nepBbiM CMrHan o6Hapy>KeHMfl 
Kaflpa, Korfla 3HaneHMe SHeprMM npMHfiToro 
KaflpoBoro coo6meHM3 Bbiine MMHMManbHoro 

3HaHSHHf1 SHeprMM SC|3CpeKTMBHOrO Kaflpa flnMHOM 

5 mc. Btopom fleTeKTop Kaflpa MMeeT b KanecTBe 
onopHoro 3HaneHMfl MMHMManbHoe 3HaneHMe 
SHeprMM scpcj^eKTMBHoro KaApa a^mhom 20 mc m 
cpaBHMBaeT SHeprMio npMHSToro KaApoBoro 

C006LfleHMS C MMHMManbHbIM 3Ha4eHMeM 

SHeprMM scjxjaeKTMBHoro KaApa flnMHoti 20 mc, 
MTo6bi reHepMpoBaTb btopom CMman 
o6Hapy>KeHMfl KaApa, KorAa SHa'-ieHMe SHeprMM 
npMHAToro KaApoBoro coo6meHMfl Bbiine 
MMHMManbHoro 3HaHeHMfl SHeprMM 
scf)cpeKTMBHoro Kaflpa ahmhom 20 mc. 

B cooTBeTCTBMM c eifle oahmm acneKTOM 
HacTosimero M3o6peTeHMfi npMeMHoe 
ycTpoMCTBO BbiAeneHHoro KaHana ynpaBneHMn 
3aKnioMaeT b ce6e OKMMaTenb A^fl OKaTMfl 
CMmana, npMH^Toro no BbifleneHHOMy KaHany 
ynpaBneHMJi; nepBbiM fleTeKTop Kaflpa, 
npeflHa3HaHeHHbiM Ana o6Hapy>KeHMfl SHeprMM 
OKaToro CMrHana, xapaKTepM3yK>LAerocfl nepBOM 
flnMHOM Kaflpa, ppn BbiflaMM nepBoro CMrHana 
o6Hapy>KeHMfl Kaflpa b cooTBeTCTBMM c 
pe3ynbTaTOM oGHapyxeHMfi; btopom fleTeKTop 
Kaflpa, npeflHa3HaMeHHbiM Ana o6Hapy>KeHMfl 
SHeprMM OKaToro CMmana, 

xapaKTepM3yioiAerocfl BTopoM flnMHOM Kaflpa, 
flnn BbiflaMM BToporo CMrHana o6Hapy>KeHMfl 
Kaflpa b cooTBeTCTBMM c pe3ynbTaT0M 
o6Hapy»ceHMfl; nepBbiM npMeMHMK coo6"meHMfl, 
npeflHa3HaHeHHbiM flna o6paii(eHHoro 
nepeMeweHMH m fleKOAMpoBaHMfl OKararo 
CMmana, xapaKTepM3yioiflerocfl nepBOM aiimhom 
Kaflpa, flna BbiBOfla nepBoro coo6iAeHMfi m flna 
o6"Hapy>KeHME nepBoro UMK, cooTBeTCTByioiflero 
AeKOflMpoBaHHOMy CMmany, Ana BbiAa^M 



nepBoro CHmana o6Hapy>KeHHfl uy\K; BTopofi 
npneMHnK coo6iiieHMfl, npeflHa3HaHeHHbii/i flna 
o6pai^eHHoro nepeMe>KeHHfl n fleKOflMpoBaHna 
o>KaToro onmana, xapaKTepn3yfoinerocfl BTopoPi 
Ahuhom Kaflpa, flna BbiflaMM BToporo coo6ineHua 
m Ana o6Hapy>KeHHfl BToporo L(HK, 
cooTBeTCTByioinero fleKOflkipoBaHHOMy cumany, 
Ana Bbifla'-iM BToporo Gumana o6Hapy>KeHHfl 
L(HK; n KOHTponnep, npeflHa3HaHeHHbiti flna 

Bbl6opa MG>Kfly nepBbIM M BTOpbIM 
C006LHeHH3MM B COOTBeTCTBHH c nepBbiM w 

BTopbiM pe3yribTaTaMM o6Hapy>KeHM^ Kaflpa n 
nepBbiM n BTopbiM pe3ynbTaTaMH oo"Hapy>KeHHfi 
L|HK. 

KOHTponnep 3aKnioHaeT b ce6e 6noK 
npMH^Tna peiueHna no Kaflpy n ceneKTop. Bjiok 
npuHHTi/ifi peiueHnfi no Kaflpy aHann3npyeT 
nepBbifi v\ BTopow cnmanbi o6Hapy>KeHMfl L4HK v\ 
nepBbiM n BTopoti cumaribi oo~Hapy>KeHHfl Kaflpa, 
nonyMHB BTopoti cuman oo~Hapy>KeHwa L|HK n 
BTopoti cuman o6Hapy>KeHHfl Kaflpa, 
onpeflenaeT, mto npuHATbiw Kaflp HivieeT BTopyio 
fljiMHy Kaflpa, nony-iMB nepBbiti cuman 
o6Hapy>KeHHfi I4MK n nepBbifi cuman 
o6Hapy>KeHMfl Kaflpa, onpeflenaeT, mto 
npuHSTbiM Kaflp MMeeT nepByio KaflpoByio flnnHy, 
m, nonyMMB HHbie curHanbi o6Hapy>KeHna L4I/IK n 
Kaflpa, onpeflenaeT, mto npwHHTbm Kaflp 
SBnaeTcs owno'oHHbiM KaflpoM. llonyHUB nn6o 
nepBbiti, nn6o BTopofi cuman npuHHTHH 
peweHws no flnuHe Kaflpa, ceneKTop BbiBOflHT, 

COOTBeTCTBeHHO, OflMH M3 fleKOflUpOBaHHblX 

cnrHanoB, BbiflaBaeMbix nepBbiM w BTopbiM 
npneMHUKaMU ooo6meHHfl, n, nonynuB cuman 
npHHETi/ifl peiueHMfl o Han mm mm OLUnooHHoro 
Kaflpa, ynpaBnneT BbiBOflOM fleKOflwpoBaHHoro 



KpoMe Toro, 6tiok npuHflTna peiueHMfl no 
Kaflpy onpeflejiaeT oreyreTBue npneMa 
KaKoro-ni/160 Kaflpa npn OTcyTCTBW/i npneivia 
nepBoro h BToporo cumanoB o6Hapy>KeHMfl 
Kaflpa, a TaioKe nepBoro u BToporo curHanoB 
ooHapyweHwa L(HK. 

KpaTKoe onncaHne 4epTex<eH 

BbnueosHaMeHHbie n MHbie pewaeMbie 
3aflaMH, oco6eHHOCTH n npenMyu^ecTBa 
HacTOflinero M3o6peTeHHfl CTaHyT 6onee 
04eBMflHbiMH M3 HM>KenpnBefleHHoro noflpo6Horo 
onucaHna b coBOKynHoc™ c npunaraeMbiMM 
HepT6>KaMM, b KOTopbix aHanomMHbie fleTann 
o6o3HaqeHbi aHanornHHbiMM HOMepaMH. Ha 
MepTe>Kax: 

cpur. 1A npeflCTaBfifleT co6om 6noK-cxeMy, 
njiniocTpnpyKJinyK) npoL(eflypy coeflHHeHna; 

cpur. 1 B npeflCTaBrifleT co6om 6noK-cxeMy, 
MnrnocTpupyioinyio npoi4eflypy pa3-beflHHeHww; 

cpnr.2A npeflCTaBn^eT coootf fluarpaMMy, 
unriocTpnpyKJiAyK) CTpyKTypy Kaflpa nepBon 
fljinHbi flna BbifleneHHoro KaHana ynpaBneHU^, 
cornacHO HacTOflineiviy n3o6peTeHMio; 

cpur. 2B npeflCTaBn^eT co6om fluarpaMMy, 
njiniocTpnpyioinyfo CTpyKTypy Kaflpa BTopoti 
fliiMHbi flna BbifleneHHoro KaHana ynpaBneHnn, 
cornacHO HacTOflineiviy n3o6peTeHMio; 

cpur. 2B npeflCTaBnneT co6om fluarpaMMy, 
wnniocTpupyioiflyio CTpyKTypy Kaflpa TpacpMKa 
BTopow flnnHbi flnfi BbifleneHHoro KaHana 
ynpaBneHMfl, cornacHO HacTonmeMy 
M3o6peTeHMio; 

cpur. 3A npeflCTaBnaeT co6om fluarpaMMy 
pacnpefleneHMfl BpeMeHM, nnntocTpupyioiAyio 
BpeMq nepeflaMM, Korfla ppn BbifleneHHoro 
KaHana ynpaBneHna b cncTeMe Mo6nnbHOM 
CBA3M, OTBeqaioLneM HacToai^eMy M3o6peTeHMK3, 
ncnonb3yeTca Kaap BTopofi flnHHbi; 



cpur. 3B npeflCTaBnqeT co6om fluarpaMMy 
pacnpefleneHna BpeMeHM, unniocTpupyioinyK) 
BpeMH nepeflann, Korfla flna BbifleneHHoro 
KaHana ynpaBneHna b cncTeMe Mo6unbHOM 
CB33M, OTBeHaioineti HacToameMy M3o6peTeHUK), 
Mcnoiib3yeTCfl Kaap nepBoR flnuHbi; 

cpur. 4 npeflCTaBnaeT co6ofi 6noK-cxeMy, 
unmocTpupyfomyfo npoL4eflypbi Ha3HaHeHHfl n 
ocBo6o>KfleHMfl BbifleneHHoro KaHana 
ynpaBneHun m BbifleneHHoro KaHana TpacpuKa b 
cncTeMe Mot3nnbHOM CB33H, OTBenaioiAne 
HacTonmeMy H3o6peTeHMio; 

cpur. 5A v\ 5B npeflCTaBnaioT C060C1 
fluarpaMMbi, unmocTpupyioiAne nepeflaioi^ee 
ycTpoMCTBO npfiMoro BbifleneHHoro KaHana 
ynpaBneHMJi b cucieMe Mo6nnbHOM CBfi3M, 
OTBenaioLnee HacTOflineMy M3o6peTeHHio; 

cpur. 6 npeflCTaBnfleT co6om fluarpaMMy, 
unniocTpupyioinyio nepeflaiomee ycTpoticTBO 
oclpaTHoro BbifleneHHoro KaHana ynpaBneHna b 
cncTeMe Mo6nnbHOM cba3m, OTBeHaioiAee 
HacTOBLneMy H3o6peTeHMio; 

cpur. 7A n 7B npeflCTaBnaioT C060C1 
fluarpaMMbi, unmocTpnpyioiuMe npneMHbie 
ycTpowcTBa BbifleneHHoro KaHana ynpaBneHi/ia b 
cncTeMe Moc3nnbHOM CB33H, OTBenaioiAne 
pa3nnHHbiM BapnaHTaM peann3ai4uu 
HacTOHLnero M3o6peTeHHH; 

cpur. 8 npeflCTaBnaeT co6ofi fluarpaMMy, 
unniocTpupyioinyio npneMHoe ycTpoficTBO 
BbifleneHHoro KaHana ynpaBneHna b cncTeMe 

M06nnbHOM CBA3H, CHa6)KeHHOe fleTeKTOpOM 

Kaflpa b cooTBeTCTBUM c flpyruM BapnaHTOM 
peann3ai4MM HacToainero n3o6peTeHna; 

cpur. 9 npeflCTaBnaeT co6om fluarpaMMy, 
unmocTpupyioinyio npneMHoe ycTpo^cTBO 
BbifleneHHoro KaHana ynpaBneHWfi b cncTeMe 
Mo6unbHOM CB33M, CHa6»ceHHoe pa3flenbHbiMM 
fleTeKTopaMn Kaflpa, b cooTBeTCTBnn c eme 
oflHUM BapnaHTOM peann3ai4MM HacToamero 
M3o6peTeHnn; 

cpur. 10 npeflCTaBnaeT co6oii 6noK-cxeMy, 
unmocTpnpyioinyio cnoco6 o6Hapy>KeHHfl 
scpcpeKTHBHoro Kaflpa b fleTeKTope Kaflpa (740), 
M3o6pa>KeHHOM Ha cpur. 8, h b nepBOM AeTeiaope 
Kaflpa (743), M3o6pa>KeHHOM Ha cpur. 9; 

cpur. 1 1 npeflCTaBnfieT C060C1 6noK-cxeMy, 
unniocTpupyioiAyic cnoco6 o6Hapy*;eHHfi 
3cpcpeKTHBHoro Kaflpa bo btopom fleTeKTope 
Kaflpa (741), M3o6pa>KeHHOM Ha cpur. 9; 

cpur. 12 npeflCTaBnaeT co6om 6noK-cxeMy, 
unniocTpupyioiAyic cnoco6 onpefleneHna flnnHbi 
Kaflpa m era Hannnnfl b 6noKe (730) npuHATua 
penieHMW no Kaflpy, M3o6pa>KeHHOM Ha cpwr.8; 

cpur. 13 npeflCTaBnaeT co6om 6noK-cxeMy, 
unmocTpnpyioinyio cnoco6 onpefleneHna flnnHbi 
Kaflpa n era Hannnn^ b 6noKe (750) npMHflTua 
penieHMW no Kaflpy, M3o6pa>KeHHOM Ha cpwr.9; 

cpur. 14 npeflCTaBnseT co6om fluarpaMMy, 
unniocTpupyioiAyio npneMHoe ycTpoficTBO 
BbifleneHHoro KaHana ynpaBneHna b cncTeMe 

M06nnbHOM CBA3M, CHa6»ceHHoe pa3flenbHblMH 

AeTeKTopaMH Kaflpa, b cooTBeTCTBnn c eme 
OflHUM BapnaHTOM peann3au,nn HacToaLnero 
M3o6peTeHHfi; n 

cpur. 15 npeflCTaBnneT cooom fluarpaMMy, 
unniocTpupyioinyic pe3ynbTaT MOflennpoBaHnn 
flnfl ynpaBnaioinMX coo6meHMM, HMeioinMX 
flnnHbi Kaflpa, paBHbie 5 mc m 20 mc, cornacHO 
HacTOSLneMy n3o6peTeHMio. 

noflpo6Hoe onucaHne npenMyiAecTBeHHbix 
BapnaHTOB peann3ai4wn 

CucTeMa Mo6nnbHoti cb?13m MflKP b 

COOTBeTCTBMM C HaCTO^lUMM n3o6peTeHneM 

flononHnTenbHO BKmonaeT b ce6a BbifleneHHbm 



KaHan ynpaBneHna (BKY), c noMOLAbio KOToporo 

M06HJlbHaf1 CTaHLlMfl MO>KeT MGKflKJHMTenbHO 

nepeAaBaTb cnman ynpaBJieHns Ha 6a30Byio 
CTSHuyim. BbifleneHHbiti KaHan ynpaBneHna 
npeflCTaBnaeT co6ofi KaHan ynpaBneHHfl, 
KOTopbiu ncnonb3yeToa HCKniwMTenbHO aha 
nepeAann cumana ynpaBneHHH Me>KAy 6a30BOM 
CTaHL^efi n OTflenbHoti MOOMnbHofi oTaHuneCi. B 
nacTHOCTi/i, BbiAeneHHbiM KaHan ynpaBneHi/is 
nononb3yeTcn npn oSiweHe cumanaMU ppn 
ynpaBneHMB CBfl3bK3 Ha KaHane TpacpHKa. 

Kpoivie Toro, npn nepeAaMe cumana 
ynpaBneHna c ncnonb30BaHweM BbifleneHHoro 
KaHana ynpaBneHwn, HOBas cucreMa Mo6wnbHoK 
0BA3H MflKP ncnonb3yeT KaApbi pa3Hbix 
pa3MepoB, a wweHHO nepBow n BTopoii ani/iHbi, b 
coot b gtct Bun c pa3MepoM ciimana ynpaBneHMW. 
TaKMM o6pa30M, npn ManoM pa3Mepe cumana 
ynpaBneHna CHCTeiwa reHepnpyeT n nepeflaeT 
KaAP, MMeioiAUM nepByio AfiMHy; npn 6onbiiioM 
pa3Mepe cumana ynpaBneHHfl cucTeMa 
reHepupyeT n nepeflaeT Kaflp, HMeioinHft BTopyio 
AnMHy. 

Kpoiwe raro, cncTeivia Mo6nnbHoCi cbswh 
MflKP onpeAenneT Hani/mi/ie/oTcyTCTBwe 
ynpaBnatoinero coo6ifleHHfi, noAne^ai^ero 
nepeAane, 4To6bi ynpaBn^Tb BbixoAHbiM 
cnmanoM (noAaBnaTb ero) BbiAeneHHoro KaHana 
ynpaBneHns npn oreyTCTBHn KaKoro-ni/ioo 
ynpaBnaioinero cooo~LfleHHfl, noAne^ai^ero 
nepeAane, n cpopn/inpoBaTb nyTb BbixoAHoro 
cnrHana ppn BbifleneHHoro KaHana ynpaBneHna 
ranbKO npn HannHMM ynpaBnaioinero 
coo6ii(eHHfl, noflnexramero nepeflane. 

Tenepb paccMOTpuM ci/icTeiviy Mo6i/inbHofi 
OBA3M MflKP, OTBenaioi^yio HacTOflifleMy 

M306peTeHMhO. 

BbifleneHHbiW KaHan ynpaBneHun 
ncnonb3yeTCfl npn oo~MeHe cooo"ineHHflMH a™ 
ynpaBneHMfl CBfl3bio Ha KaHane TpacfjMKa Me>Kfly 
6a30BOM CTaHU,new n Mo6nnbHofi CTaHLinefi. 
npe>Kfle 4eM onucbiBaTb CTpyKTypy 
BbifleneHHoro KaHana ynpaBneHna, nepeHHcnwM 
KaHanbi, wcnonb3yeMbie b hoboh cucTeivie 
M06nnbHOM CBA3H MflKP, n hx Ha3HaMeHne. 

Mto KacaeTCfi np^MOM nnHnn cba3h, Koropaa 
npeflOTaBnneT coGoti BH (BbicoKOHacTOTHyio) 
nnHMK) CBA3M, npeflHa3Ha4eHHyio a™ nepeAa^n 
onrHana ot 6a30Bofi CTaHi^nn Ha Mo6nnbHyio 
CTaHL(Mio, o6mne KaHanbi BKnicMaioT b ce6» 
KaHan nunoT-onrHana, KaHan cwHxpocumana n 

ynpaBneHua), a nonb3OBaTenb0Kne KaHanbi 
BKnic-iaioT b ce6a BbifleneHHbifi KaHan 
ynpaBneHMfl, KaHan ronoooBoro TpacjDMKa w 
KaHan naKeTHoro TpacpHKa. Hto Kacaerefl 
06paTHOM nUHMM CB83M, KOTopaa npeflCTaBnaeT 
co6ow BH nnHMio cbh3I/i, npeflHa3H34eHHyio a™ 
nepeflaMM cnrHana ot Mo6nnbHofi CTaHU,ww k 
6a30Boti CTaHL^nn, oo~Lflnfi KaHan BKnionaeT b 
ce6s KaHan AocTyna (unn o6u^nPi KaHan 
ynpaBneHna), a nonb30BaTenbCKne KaHanbi 
BKnicmaioT b ce6n KaHan nwnoT-cnmana, 
BbifleneHHbiti KaHan ynpaBneHna, KaHan 



ocymecTBneHnq nepBOHaHanbHoti 
cnHxpoHH3ai4nn n npeflocTaBneHMfl 

MHCpOpMaL(HM O 6a30BOM CTaHL(HM, MHCpOpMai^MM 

o KaHane flocTyna n HHCpopMai^nn o coceflHux 
coTax, npneMonepeAaTHMKa BbiAeneHHoro 
ocHOBHoro KaHana, npeAHa3HaneHHoro Ann 
nepeAa^n/npneivia ronocoBbix AaHHbix, 
npneMonepeflaTMMKa BbifleneHHoro 
BcnoMoraTenbHoro KaHana, npeAHa3HaHeHHoro 
Ann nepeAaMM/npneMa naKeTHbix AaHHbix, m 
npneiwonepeAaTMUKa BbiAeneHHoro KaHana 
ynpaBneHun, npeAHa3HaHeHHoro Ann 
nepeAa^n/npneivia ynpaBnnioiflnx coo6meHnn, 

KaCaiOLUMXCfl COCTOflHMfl 

coeAMHeHHfi/pa3-beAMHeHnn n cba3h Ha 
BbiAeneHHOM ochobhom KaHane n BbiAeneHHOM 



noaTOMy KaHanbHoe npnen/ionepeAaioiflee 

yCTpOMCTBO 6a30BOM CTaHL(HH M M06nnbHOM 
CTaHL^MH B CMCTeMe M06nnbHOCl CBA3M MflKP 

coctomt M3 npneMonepeAaTMUKa KaHana 
nnnoT-cumana, ncnonb3yeMoro flna OL^eHKn 
KoscpcpMLineHTa ycuneHna m cpa3bi KaHana u flns^ 
ocyii^ecTBneHMfl 3axBaTa n cflann coTbi, 
npneMonepeflaTHHKa KaHana noncKOBoro 
Bbi30Ba, npeflHasHaMeHHoro Ann 



B Ta6nnL^e 1 yKa3aH0, KaKne KaHanbi 
ncnonb3yioTCfl Ha npflMoti nnHnn cba3h n Ha 

06paTH0M nUHMM CBA3M npuMeHMTenbHO K TOMy 
wnw MHOMy Tuny o6cny>KMBaHna. 

CncTeivia Mo6nnbHow cba3h MflKP MO>KeT 
MMeTb Hepa6oHMM pe>KHM, ronocoBoti pe>KMM 
(nnn pe>KHM Mcnonb30BaHna KaHana ronocoBoro 
TpacjDMKa), pe>KMM pe3epBnpoBaHM3 naKeTOB 
(Hnn pexnM ncnonb30BaHna KaHana naKeTHoro 

TpaCjDMKa) M KOM^MHUpOBaHHblM pe)KMM, 

o6-beflHHflioiflHM BbimeynoMflHyTbie pe>KMMbi b 

COOTBeTCTBMM C COCTOaHMeM o6cny>KHBaHMfl. 

CpeflM BbiiueynoMflHyTbix pe>KMMOB 
BbiAeneHHbiM KaHan ynpaBneHMfl 
npeAnoHTnTenbHO ncnonb3yeTca flna Bbi30Ba, 
o6ecneMHBaioiflera o6cny>KMBaHMe flnn pe>KHMa 
pe3epBwpoBaHHfl naKeTOB (t. e. o6cny>KMBaHne c 
wcnonb30BaHneM KaHana naKeTHoro TpacpMKa). B 
flaHHOM cnyqae BbiAeneHHbM KaHan 
ynpaBneHMfi Ha3HaHaerefi Mo6nnbHNM 
CTaHunflM, ncnonbsyioii^MM o6cny>KHBaHMe 
nepeAa^n naKeTHbix AaHHbix. OflHaKO b nopaflKe 
MCKnio'-ieHUfl BbifleneHHbiM KaHan ynpaBneHMfl 
mtokho ncnonb30BaTb coBMecTHO c KaHanoM 

ronocoBoro o6cny>KHBaHHfi. B stom cnynae 
BbiAeneHHbiM KaHanoM ynpaBneHW3 MO>KeT 
nonb30BaTbca He TonbKO OTAenbHaa Mo6nnbHaa 
CTaHi^Mfi, ho MoryT coBMecTHO nonb30BaTbc^ 

HeCKOnbKO M06nnbHblX CTaHL4HM. 

06pa6oTKa Bbi30Ba flnn o6cny>KMBaHn?i 
nepefla^n naKeTHbix AaHHbix coBMecTHMa co 

CnOC060M 06pa60TKM Bbl30Ba, OTBeHaiOlAMM 

IS-95. npn coeAMHeHnn Ann o6cny>KMBaHMfl 
nepeAa^n naKeTHbix AaHHbix ncnonb3yicTCfi 
coo6ifleHue MHUL^nanusaunn m coo6ii4eHue 
Ha3HaHeHMfl KaHana, OTBenaioiflne IS-95, 
MOAMcjsni^npoBaHHbie Ana noAflep>KKM 
o6cny>KHBaHHfl nepeflann naKeTHbix flaHHbix; 
npn pa3T=eflMHeHMM ppn o6cny>KMBaHH^ 
nepeAa^M naKeTHbix flaHHbix ncnonb3yeTca 
KOMaHflHoe coo6ii4eHne, OTBenaioLflee IS-95, 
MOAHcpnu,npoBaHHoe aha noflqep>KKn 
o6cny>KHBaHM3 nepeAa^n naKeTHbix flaHHbix. B 
Ka^ecTBe npnMepa, Ha cpur.lA n 1B 
npeflCTaBneHbi cooTBeTCTBeHHO npoL;eAypa 
coeAMHeHna n npoLjeAypa pa3-beAHHeHna, 
ocymecTBnfleMbie no 3anpocy Mo6nnbHotf 

CTaHI^MM. 

CornacHO qbur. 1A Ha 3Tane 111 
ocymecTBnfleTCfl CMHxpoHH3ai4H3 Mo6nnbHOM 
CTaHL(nn c 6a30BOM CTaHi^neM nocpeACTBOM 
KaHana CMHxpocurHana, m Ha 3Tane 113 6a30Baq 
CTaHL4na nocbinaeT Ha Mo6nnbHyio CTaHi4Mio no 
KaHany noncKOBoro Bbi30Ba napaMeTpbi 
cucTeMbi, KaHana AocTyna n coceflHew cotn. 
3aTeM, Ha STane 115, Mo6unbHa^ CTaHun^ 
BbiflaeT coo6meHne HHML^nann3aL^nn no KaHany 



AocTyna. Ha STane 116 6a30Baa CTaHL^na 
noATBep>KflaeT npneM coo6"meHna 
MHMi4nani/i3ai4MM nocpeflCTBOM KaHana 

KaHanbi TpacjDHKa nocpeflCTBOM KaHana 
noucKOBoro Bbi30Ba. Koraa KaHanbi Ana CBa3H 
n/iexfly 6a30Bow CTaHi^neM n Mo6nnbHofi 
CTaHL^efi Ha3Ha<-ieHbi KaHanbi TpacfcHKa, 
CMCTen/ia, Ha 3Tane 121 , nepexoflUT b cocTOSHi/ie 
yoTaHOBJieHMfl CBa3M, npi/i stom TaioKe 
Ha3HaMaK3TCfi BbifleneHHbie KaHanbi ynpaBneHHa 

Ana npilMOM J1MHMM CBfl3H U 06paTHOM J1HHMM 
CBA3W. 

ComaoHO cpwr. 1B npw pa3-befli/iHeHHM, 
ocymecTBnaeMOM b coctohhuh ycTaHOBneHHa 
CBA3M, Mo6wnbHaa CTaHL^na, Ha STane 151, 
nocbinaeT no o6paTHOMy BbiAeneHHOMy KaHany 
ynpaBneHna ynpaBnaioL^ee coo6meHne a™ 
j pa3"beAHHeHne, nocne Hero, Ha 
6a30Baa CTaHU,na BbiAaeT no 
npaMOMy BbiAeneHHOMy KaHany ynpaBneHna 
ynpaBnaioLnee coo6ineHne fina pa3-beflHHeHwa. 

ComaoHO cpur.lA n 1 B Me>KAy ooo6ineHneM, 
ncnonb3yeMbiM b npoi_(eAype ynpaBneHna 
Bbi30BOM Ana o6cny>KMBaHHfl nepeflann 
naKeTHbix AaHHbix, w coo6meHneM, OTBenaioLAMM 
CTaHAapTy IS-95, MMeioTca cneAyioiAHe 
OTnnnna. B coo6ii^eHnn MHHL(nann3aL(nw (cm. 
cpnr.1 A, STan 115) pe>KMM naKeTHbix ashhnx 
Ao6aBnaeTOfl k B03MO>KHOCTaM oocny>KHBaHna; b 
cooo^eHnn o Ha3HaHeHMM KaHana (cm. cpnr.1A, 
3Tan 117) nHcpopMai4Hfi no Ha3HaneHHK) KaHana 
ynpaBneHna oo"MeHOM naKeTHbiMn ashhumh 
Ao6aBnaeTCfl k pe>KHMy 
ncnonb3yeTca b KanecTi 
Ha3HaneHna Ana BbiAeneHHoro KaHana 
ynpaBneHna, h nHc(3opMai4Mfl, Kacaiomaaca 
BbiAeneHHoro KaHana ynpaBneHMa 
(nAeHTH(J)i/iKaTop KaHana n napaMeTp KaHana), 
BKnKwaeTCfl b npi/icoeAHHeHHoe none. KpoMe 
Toro, b KOMaHAHOM coo6meHHn pa3-beAHHeHMfi 
(cm. qbur.lB, 3Tan 153) HHCpopMai4ua, 
Kacaiomaaca BbiAeneHHoro KaHana ynpaBneHna, 
BKnioHaeTC3 b npucoeAMHeHHoe none. 
nocKonbKy b npoL^eAype ycTaHOBneHHH cba3m 
BbiAeneHHbiti KaHan ynpaBneHna e^e He 
ycTaHOBneH, coo6meHna, KacaioLnneca 
coeAHHeHMfl, nepeAaioTca no KaHanaM IS-95 
(T.e. no KaHanaM cnHxpocumana, noucKOBoro 
Bbi30Ba w AocTyna). B cocToaHHH, KorAa 
BbiAeneHHbie KaHanbi ynpaBneHwa Ann npaMotf 
m o6paTHOM ni/iHufi cbh3i/i ycTaHOBneHN c 
noMoinbio coo6ineHMM, KacaioLAMXca 
coeAHHeHMfl, coo6"meHi/ia ynpaBneHna Bbi30BOM 
(HanpuMep, coo6meHne pasteAHHeHMfl) 
nepeAaioTca no BbiAeneHHOMy KaHany 
ynpaBneHwa. 

npeAnonaraeTCfl, hto BbiAeneHHbie KaHan 
ynpaBneHwa, OTBenaioLAMM HacToameMy 
n3o6peTeHnio, HMeeT cneAyioii^ne 

xapaKTepMCTMKH. A WMeHHO CKopocTb nepeAann 
AaHHbix cocTaBnaeT 9,6 ko"ht/c, ppviHa KaApa 
cocTaBnaeT 5 mc nnn 20 mc, U.HK KaApa coctowt 
M3 16 6mt (Ana Kaapa atiuhom 5 mo) unu M3 12 
6ht (Ann KaApa a^mhom 20 mc). KpoMe Toro, b 
nonb30BaTenbCKOM pe>KMMe, ho He b oo"meM 
pe>KHMe, Tpeoyerea HecKonbKO BNAeneHHbix 
KaHanoB ynpaBneHna. BbiAeneHHbie KaHanbi 
ynpaBneHna pa6oTaioT TonbKO b pe>KMMe 
KOHKypupyioiAeM nepeAanw, ho He b pe>KMMe 
nepeAann. B HuxecneAyiomeM 
a AJinHy KaApa, paBHyio 5 mc, 6yAeM 
MMeHOBaTb nepBoiJi a™hom KaApa, a p?wny 
Kaflpa, paBHyio 20 mc, 6yfleM MMeHOBaTb BTopofi 
AnnHOM KaApa. 



Ha c)3Mr.2A-2B M3o6pa>KeHbi cooTBeTCTBeHHO 
CTpyKTypbi KaApa nepBofi flni/iHbi, KaApa btopom 

flnMHbl M Kaflpa TpaCpHKa BTOpOM flnMHbl. 

Ha dpm. 2A n3o6pa>KeH KaAP nepBOM AnnHbi, 
paBHoti 5 mc, rAe HOMep 211 o6o3Ha , -iaeT 
coo6i^eHMe BepxHero ypoBHfl, MMeiomee 
cjanKcupoBaHHyio A^HHy, a HOMep 212 
o6o3HaHaeT KaAP nepBofi AnnHbi, 
nepeAaBaeMOM Ha cpH3M , -iecK0M ypoBHe. 
Coo6"ineHMe qbuKcupoBaHHOM flnnHbi MoxeT 
npeACTaBnaTb co6ofi cooGmeHne BKfl 
(BbiAeneHHbie KaHan YflC (ynpaBneHMe 
AocTynoM k cpeAe nepeAann AaHHbix)), 
coo6i4eHne BKC (BbiAeneHHbie KaHan 
cnmann3aL(nn) n t. A- Ha cpnr.2B M3o6pa>KeH 
KaAP BTOpOM ATlMHbl, paBHOM 20 mc, rAe HOMep 
221 o6o3Ha , -iaeT coo6meHne BepxHero ypoBHH, 
MMeioii^ee nepeMeHHyio AriHHy, a HOMep 222 
o6o3HaHaeT KaAP BTopofi AnnHbi, 
nepeAaBaeMbiti Ha 4>n3HHecKOM ypoBHe. 
Coo6i^eHne nepeMeHHOM A^^Hbi MoxeT 
npeACTaBnaTb co6ofi cooBmeHne BKC. Ha 
cpnr.2B M3o6pa>KeH KaAP Tpac)3HKa, MMeioii4nCi 
BTopyio AJinHy, paBHyio 20 mc, rAe HOMep 231 
o6o3HaHaeT CTpyKTypy TpacjDMKa BepxHero 
ypoBHfl, a HOMep 232 o6o3HaHaeT Kaflp Tpadpma 
BTopoii AnnHbi, nepeAaBaeMbiw Ha cf3H3HHecKOM 
ypoBHe. Tpac)3HK MO>KeT npeACTaBnaTb co6on 
TpacjDMK BKT (BbiAeneHHoro KaHana TpacjDMKa). 
BbiAeneHHbifi KaHan Tpa<£nKa npeAHa3Ha>-ieH 
Ana AOCTaBKM ynpaBnaioiAnx coo6iAeHnfi, 
Kacaiomnxcfl o6cny>KMBaHMfl nepeAann 
naKeTHbix AaHHbix (HanpHMep, coo6u\enm 

ynpaBnaiomero coo6meHnn 3 ypoBHa v\ t.a. ), 
Ann AOCTaBKM ynpaBnflioiAero coo6iAeHMfl IS-95 
nocpeACTBOM MHKancynflu,nn, ppn AOCTaBKH 
KopoTKoro nonb30BaTenbCKoro naKeTa u Ana 
nepeAa'-in 6nTa ynpaBneHna MoinHOCTbio (BYM) 
no npaMoii nnHnn CB33M. 

flnn yBenMHeHMfl nponycKHofi cnoco6HOCTM 
cucTeMbi Mo6nnbHOM CBA3M MflKP AnnHa KaApa 
BbiAeneHHoro KaHana ynpaBneHna A°n>KHa 6biTb 
nepeMeHHOM. B HacTHOCTM, Ana noBbiiueHna 
nponycKHOti cnoco6HOCTH cneAyeT 

ncnonb30BaTb AnnHy KaApa, nony^aeMyio 
AeneHneM onopHoti AnnHbi KaApa Ha L(enoe 
Hucno. HanpuMep, KorAa onopHaa AnnHa KaApa 
cocTaBnaeT 20 mc, npeAnoHTHTenbHO 
pa3pa6aTbiBaTb CHCTeMy, cnocoBHyic 
ncnonb30BaTb KaApbi AnnHOM 5 mc unw 10 mc. 
CornacHO AaHHOMy BapnaHTy peann3ai4nn 
npeanonaraeTca ucnonb30BaHne KaApa AnnHoM 
5 mc. TaKMM o6pa30M, mo>kho yBennnnTb 
nponycKHyio cnoco6HOCTb m CHM3MTb 3aAep>KKy 
TpacjjMKa b cpaBHeHnn c i/i3o6"pa>KeHHbiM Ha 
cpnr.2B cnynaeM ncnonb30BaHna KaApa AnnHow 
20 mc. 

Ha 4)nr. 3A M3o6pa>KeHO BpeMa nepeAaHM 
npn BTopofi AnuHe KaApa (T.e. AnuHe KaApa, 
paBHoti 20 mc), a Ha 4)nr.3B n3o6pa>KeHO BpeMa 
nepeAa^n npn nepBoti AnuHe KaApa (T.e. AnuHe 
KaApa, paBHOM 5 mc). BpeMa, Heo6xoAHMoe Ana 
nocbinKM coo6ineHua 3anpoca no BbiAeneHHOMy 
KaHany ynpaBneHna n ocymecTBneHna 
cooTBeTCTByioii^MX Ae^oTBMM nocne npneMa 
noATBep>KAeHna, cornacHO qbnr.3A cocTaBnaeT 
80 mc npn ncnonb30BaHHM KaApa AnnHOM 20 mc 

HeTBepTyio HacTb ot 8 
KaApa 5 mc. KoHeHHO, 3Aecb n3o6pa>KeH cnynaw, 
KorAa cooTBeTCTByioinne coo6meHna CTonb 
KOpOTKM, HTO MX mo>kho 3arpy3HTb B KaAP 
AnnHOM 5 mc, T.e. KorAa c noMoiAbio 
5-MnnnnceKyHAHoro KaApa mo>kho nony-inTb 



MaKCMManbHbM K03cpcpMU,MeHT ycMneHMfi. B 
AaHHOM cjiy-iae npnnnHa yBennMeHMfl 
nponycKHOM cnocooHOCTM coctomt e 



yBennHMBaeT BpeMfi, b Te4eHne KOToporo mo>kho 
nepeAaBaTb cpaKTuneoKne nonb30BaTenbCKMe 
AaHHbie. 

ComacHO AaHHOMy BapnaHTy peann3aL4nn 
cpefln Bcex cocTOfiHMM atia ocyiflecTBneHMfi 
npoi^eflyp a™ o6cny>KMBaHMfi nepeflann 
naKeTHbiMH flaHHbiMn BbifleneHHbiM KaHan 
ynpaBneHMfi Mcnonb3yeTCfi b cocto^hum 
6noKnpoBKH ynpaBneHMfi n b 8ktmbhom 
oooTOAHMM. B Ta6nnL(e 2 npeflcraBneHa 
B3anMOCBfl3b Me>Kfly jioriwecKHMM KaHanaMM n 
CpM3MMeCKHMM KaHanaMM flnfl np^MOM M 
06paTH0M J1MHHM CBH3H. 

ComaoHO Tat>nMU,e 2 BbifleneHHbiM KaHan 
YflC (BKfl) npeflCTaBJiaeT cooom npfiMOM nnn 
oBpaTHbiCi KaHan, Heo6xoflMMbiM pfin nepeAaHM 
coo6u\enm YflC, m fmnaeTCfi KaHanoM 

AByXTOHeHHOM CB33M, Ha3Ha4aeMblM B 

oooTOAHUM 6noKnpoBKH ynpaBneHMfi n b 

o6ony>KMBaHHfl. BbiAeneHHbM KaHan 
cnrHann3aunn (BKC) npeACTaBnfieT cooom 
npfiMOM \atua o6paTHbiM KaHan, HeOOXOflMMblM 
Ana nepefla^n cnmanbHoro coo6ii^eHHfl 3 
ypoBHfl, m fmnseTCfi KaHanoM flByxT04e4HOM 

CBA3M, HasHa'-iaeMbiM B COCTOflHMM 6nOKHpOBKH 

ynpaBneHMfi n b aKTMBHOM cogto^hmh ppn 
naKeTHoro o6cny>KHBaHHfi. BbifleneHHbiM KaHan 
TpacpMKa (BKT) npeflCTaBnaeT co6om npfiMOM 
nnn o6paTHbifi KaHan, HeoSxoflMMbiM Ana 
nepeflaHM nonb30BaTenbCKHx AaHHbix, v\ 
flBnneTCfl KaHanoM AByxTOHeHHOM CBfi3M, 

Ha3HaHaeMblM B aKTMBHOM COCTOflHMM A™ 

naKeTHoro o6cny>KMBaHMfi. 

CocTOfiHue 6noKnpoBKH ynpaBneHMfi, 
ynoMflHyrae b TaoriMLje 2, sto cocTOfiHMe, b 

KOTOpOM, HeCMOTpfl Ha TO HTO Ha npfiMOM n 

BbiAeneHHbiPi KaHan YflC (BKfl) n BbifleneHHbiM 
KaHan cnrHann3aunu (BKC), ooMeHa KaApaMU 
nJlP (npoTOKon nnHnn paflMOCBJWM), Hecyu^nMM 
naKeTbi nonb30BaTenbCKMX AaHHbix, He 
nponcxoAUT, nooKonbKy BbifleneHHbiM KaHan 
TpacpMKa (BKT) He ycTaHOBneH. Kpon/ie raro, 

aKTHBHOe COCTOflHMe STO COCTOflHMe, B KOTOpOM 
Ha npfiMOM M OGpaTHOM nMHMfIX CBfl3M 

Ha3HaHeHbi KaHanbi BKfl, BKC v\ BKT, 4to 
AonycKaeT o6n/ieH KaflpaMM n/lP, HecymMMM 
naKeTbi nonb30BaTenbCKHx AaHHbix. 

noaTOMy Ha cpnr.2A-B noKa3aHO 
OTo6pa>KeHMe KaApoB nnn AaHHbix coofDifleHMfi 
nornHecKoro KaHana b Kaflpbi cpn3H4ecKoro 
KaHana. B flaHHOM cnynae HOMepaMW 211, 221 v\ 

231 o6o3HaHeHbi KaApbi coo6iAeHMfl 
norMHecKoro KaHana, a HOMepaMM 212, 222 n 

232 o6o3HaHeHbi KaApbi oooc3iAeHMfl 
cpM3H4ecKoro KaHana. 

Tenepb nepefifleM k onucaHHfo OTpyKTyp 
KaApa nepBOM AnHHbi m Kaflpa BTopofi flnMHbi 
Ann BbifleneHHoro KaHana ynpaBneHMfi v\ 
onepai^MM c humm. flnnHa KaApa BbiAeneHHoro 
KaHana ynpaBneHMfi flUHaMMHecKH n3MeHaeTca b 
cooTBeTCTBWw c poAOM coo6~LfleHMfi. Ha 
npweMHUKe Annna Kaflpa onpeflenseTCfi Ka>Kflbie 

B pe>KMMe ynpaBneHMfi 0B!i3bio no 
naKeTHOMy KaHany flna nepeflann cootJL^eHna 

CpMKCMpOBaHHOM flnUHbl 5 mc, H3o6pa>KeHHoro Ha 

cpnr.2A, 3anpoc/Ha3Ha4eHne flna npfiMoro v\ 
o6paTHoro KaHanoB naKeTHoro TpacpMKa 
npOM3BOflMTCfl c nononb30BaHMeM 



5-MMnnMceKyHflHoro ooo6iAeHMa 
3anpoca/noflTBep>KfleHMfi. Ha3HaneHMe npaMoro 
KaHana naKeTHoro TpacpMKa, Korapoe 
Ha 6a30BOM CTaHL4nn, He 3aBncnT ot 
o6paTHoro KaHana naKeTHoro 
TpacpMKa, KOTopoe HaHMHaeTca Ha Mo6MnbHOM 
CTaHi^MM. CootJineHMfl ynpaBneHMfi CBfl3bK3 
BKrihOHahOT b oe6fl oooGineHMe 3anpoca KaHana 
i, coo6meHMe Ha3HaneHMfi 
TpacjDMKa n coo6meHMe 
noflTBep>KAeHMfi KaHana naKeTHoro TpacpMKa. 
CpeflM Bcex norMMeoKMX KaHanoB flnfi nepeflaHM 
3tmx coo6iAeHMM Mcnonb3yeTCfi KaHan BKfl. B 
Ta6nMue 3 npMBefleHbi nonfi ooo6meHMfi 
BbiAeneHMfi KaHana pf\n oopaTHoro KaHana 
naKeTHoro TpacpMKa npMMeHMTenbHO k KaApy 
nepBoti flnnHbi, paBHOM 5 mc. 

CooTBeTCTBytcLi^Me nonfi, npMBefleHHbie b 
Ta6nni4e 3, 03HaMaioT: 

"MHCpopMai4Mfi 3aronoBKa" - MAeHTMCpMKaTop, 
HanpaBneHMe m TMn (T.e. 3anpoo m 
noATBep>KfleHMe) coo6ineHMfi; 

'TlooneAOBaTenbHOOTb" - 
nocneflOBaTenbHOCTb coo6meHHjq; 

"BpeMfi Hanana" - BpeMfi Hanana 



"Ha3HaMeHHaf1 CKOpOCTb" - CKOpOGTb 

nepeflaHU flaHHbix no Ha3HaneHHOMy KaHany; 

"Ha3HaMeHHafi npoAonxMTenbHOCTb" - 
npoflon>KMTenbHOOTb Mononb30BaHMfi 



Coo6meHne cpMKCMpoBaHHofi flnHHbi, paBHofi 
24 Gmt, npeflGTaBneHHoe b Ta6nML(e 3, 
nepeflaeTCfi no BbiAeneHHOMy KaHany 
ynpaBneHMfi b BMAe 5-MMnnMceKyHflHoro Kaflpa, 
M3o6pa>KeHHoro Ha cpwr.2A. 

OMr.4 npeflCTaBnfieT cocjom 6noK-oxeMy, 
MnmocTpMpyfomyio npoueflypy Ha3HaneHMfi m 
ocBo6o>KAeHMfi KaHana naKeTHoro TpacpMKa 
nocpeACTBOM BbiAeneHHoro KaHana ynpaBneHMfi 
npM nepexofle CMCTeMbi M3 cocrafiHMfi 
6noKMpoBKM ynpaBneHMfi b aKTMBHoe cocTOfiHMe 
c nocneflyioL^MM oGpaTHbiM nepexoflOM M3 

aKTMBHOrO COCTOflHMfl B COCTOflHMe 6nOKMpOBKM 

ynpaBneHMfi. 

CornacHO cpMr.4 npeAnonaraeTGfi, hto Ha 
STane 411 6a30Bafi OTaHLiMn m Mo6MnbHafi 

CTaHL^Mfl nOflflep>KMBaiOT COCTOflHMe GnOKMpOBKM 

ynpaBneHMfi, b kotopom ooymeoTBnfieTCfi 0Bfi3b 
no BNfleneHHOMy KaHany ynpaBneHMfi. B stom 
cooTOfiHMM Mo6MnbHafi CTaHi^Mfi reHepMpyeT 
ynpaBnfiioinee cooBmeHMe Ana 3anpoca 
Ha3HaneHMfi o6paTHoro KaHana naKeTHoro 
TpacpMKa 4epe3 KaHan YflC (BKfl) m nocbinaeT 
ero no cjDM3MHeoKOMy KaHany Ha STane 413. 
3aTeM 6a30Ba?i CTaHL4Mfi reHepMpyeT 
ynpaBnfiioinee coo6meHMe Ana HasHa'-ieHMfi 
o6paTHoro KaHana naKeTHoro TpacpMKa nepe3 
BbiAeneHHbiM KaHan YflC (BKfl) m nocbinaeT 
reHepupoBaHHoe ynpaBnfuomee GooGineHMe no 
cpM3M4ecK0My KaHany Ha STane 415. nocne 
SToro, Ha STane 417, 6a30Bafi OTaHLiMfi m 
MotJMnbHafi GTaHi^Mfi nepexoflfiT b aKTMBHoe 
cocTOfiHMe, Koraa flna nepeaaHM naKeTHbix 
flaHHbix Ha3HaneH KaHan naKeTHoro TpacpMKa. B 

3T0M aKTMBHOM COCTOflHMM M06MnbHaf1 CTaHL(Mf1 

Ha STane 419 MHMi4ManM3MpyeT TaMMep l axvtAB , 
HT06bl KOHTponMpoBaTb BpeMfi, B TeHeHMe 
KOToporo nepeflana naKeTHbix flaHHbix 
npMOCTaHaBnMBaeTCfi. B flaHHOM cnynae, ecnM k 
MOMeHTy MCTeneHMfi BpeMeHM, 3ano>KeHHoro b 
TaMMep T aKTMB , nepefla^a naKeTHbix flaHHbix eme 



OflHaKO, ecnw k MOMemy HCTeMeHHfl 
BpeivieHn, 3ano>KeHHoro b TafiMep T aKTMB , 
nepeAana naKeTHbix AaHHbix y»ce OKOHHeHa, to 
Ha STane 421 MoCwnbHafl CTai-mnsi nony-iaeT 
HHcjsopMaL^nio 06 3tom n reHepwpyeT 
ynpaBnaioinee coo6LAeHne aha 3anpoca Ha 
ocBo6o>KfleHne KaHana naKeTHoro TpacjanKa 
qepe3 BbifleneHHbiM KaHan YflC (BKfl) i/i 
nocbinaeT reHepwpoBaHHoe ynpaBnaiomee 
ooo6meHne no 4)M3HHecKOMy KaHany Ha STane 
423. B OTBeT Ha ynpaBnaioinee coo6"LfleHne 
6a30Baa CTaHi_(wa reHepwpyeT OTBeTHoe 
ynpaBfiflioinee coo6meHi/ie pfvn ocBo6o>KfleHHfi 
o6paTHoro KaHana naKeTHoro TpacjDMKa Hepe3 
BbifleneHHbiM KaHan YflC (BKfl) n nocbinaeT 
reHepupoBaHHoe ynpaBnsioiAee coo6meHne no 
cjDM3MHecK0My KaHany Ha STane 425. TaKMM 
o6pa30M, Ha STane 427, 6a30Baa CTaHi^nfl h 

M06HJlbHafl 0TaHL4Hfl, ocboooaub 06paTHblM 

KaHan Tpaqowra v\ nepefiflfl b cocTOfiHHe 
6noKnpoBKM ynpaBneHMfl, roTOBbi k nepexoAy b 
cneflyioinee cocTOfiHHe. 

CornaoHO cfjur. 4 b xofle npou,eAypbi 
ocymecTBneHun 3anpoca 1/1 Ha3HaHeHMfl 
o6paTHoro KaHana naKeTHoro Tpacfci/iKa 
Mo6nnbHa?i CTaHL(Hfl reHepupyeT coo6"meHi/ie 
3anpoca o6paTHoro KaHana naKeTHoro TpaepuKa, 
BKnioMaioi^ee b ce6a MH(f)opMau,wio no 
3anpaLiiMBaeMOM CKopoc™ nepeAanw flaHHbix Ha 
KaHane, n nocbinaeT ero Ha 6a30Byio CTaHU,nio. 
nocne SToro 6a30Bafl CTaHi4Mfi aHann3npyeT 
npuHAToe coo6ifleHne Ann onpeAeneHna, MO>KeT 
nw OHa noAAep>KHBaTb 3anpaiuwBaeMbifi 
napaMeTp, m nocbinaeT Ha Mo6nnbHyio CTaHi4Mio, 
b OTBeT Ha cooGiAeHne 3anpoca, ynpaBnaioiAee 
coo6LAeHne Ha3HaqeHMfl o6paTHoro naKeTHoro 
KaHana, ynoMHHyToe b Taeniae 3, cornacHO 
npon3BefleHHOMy onpeAeneHnra. B cnynae 
Heo6xoflMMOCTM flononHHTenbHoro 

sbiiueynoMflHyTbie npoL(eAypbi 
OTBeTa MoryT noBTopaTbCfi. KpoMe 
Toro, ecnn b TeneHne Bpen/ieHM, OTBeAeHHoro Ha 
oo~MeH naKeTHbiMM AaHHbiMH, HMKaKne naKeTHbie 
AaHHbie He nepeAaioTCH, to no i/icTeneHMM 
BpeMeHM, 3aAaHHoro nocpeACTBOM 

TafiMepa T aKTHB , ocymecTBnaeTCfl npou,ecc 
ocBo6o>xfleHHfl KaHana naKeTHoro TpacfcMKa. 

B pe>KHMe nepeAann ajih KaApa nepeivieHHoCi 
AnnHbi coo6ii(eHMe nepeMeHHOM Annnbi, 
OTBe^aioiAee CTaHflapTy IS-95, 3arpy>KaeTCfl no 
HacTfiM b 20-MunnnceKyHAHbie KaApbi 
BbiAeneHHoro KaHana ynpaBneHMfl cornacHO 
M3o6pa>KeHHOMy Ha 4)nr.2B. KoHKpeTHO, pewwMbi 
nepeAaMM MoryT Bunic-iaTb b ce6a pe>KHM 
nepeAaMM KaApa 6e3 o6Hapy>KeHws h 
ncnpaBneHna olum6ok, ocymecTBnfleMoro 
nocpeACTBOM nflTB/OTPnflTB 
(noflTBep>KAeHMe/oTpnL4aTenbHoe 
noATBep>KfleHne), pew/iM, b kotopom 
nflTB/OTPnflTB ocyii^ecTBnfleTCfl, KorAa 
coo6meHne nepeMeHHofi AnnHbi npuHfira 
u,ennKOM v\ ocyiAecTBnneTCfl noBTopHaa 
nepeAana Bcero coo6~LfleHHfi nepeMeHHofi 
AnMHbi, m pe>KMM, B KOTopoM nflTB/OTPIlflTB 
ocyiAecTBnjieTcn pna cooTBeTCTByioi^nx 
KaApoB. 

B pe>KHMe nepeAann nonb30BaTenbCKWx 
AaHHbix KaAPbi nilP, Hecyii^ue 
nonb30BaTenbCKMfi Tpao>MK, 3arpy>KaioTCfl no 
HacTfiM b 20-MunnnceKyHAHbie KaApbi 
BbiAeneHHoro KaHana ynpaBneHMfl cornacHO 
H3o6pa>KeHHOMy Ha cpnr.2B. Pe>KHM nepeflann 

AaHHblX MO>KHO 

b cnyMae, Korfla ppf\ nepefla^n 
AaHHbix ycTaHaBni/iBaTb KaHan naKeTHoro 



TpacjDMKa HeBbiroAHO no npuMUHe Manoro 
o6-beMa flaHHbix, noflnewaiflux nepeflane. 

Tenepb nepeMAeM k onucaHnic c{)M3HMecKoro 
ycTpoMCTBa Ana nepeAann KaApoB BbiAeneHHoro 
KaHana ynpaBneHM^ b cucTeivie Mo6nnbHOM 
CBA3M MflKP, b KOTOpofi ncnonb3yeTca 
BbinieonncaHHbiM BbiAeneHHNM KaHan 
ynpaBneHMfl. 

npe>KAe Bcero, onniiieM ycTpoticTBO 
nepeAaMM KaApoB atia npaMoro BbiAeneHHoro 
KaHana ynpaBneHna co ccbinKofi Ha cf)nr.5A m 
5B. CornacHO cf)Mrypan/i 6ycf)ep 51 1 
ynpaBnaioLAero coo6iAeHMfl npeAHa3HaneH pf\n 
BpeMeHHoro xpaHeHMfl ynpaBnflioiAero 
coo6ifleHna, nepeAaBaeMoro no BbiAeneHHOMy 
KaHany ynpaBneHna. 06-beM 6yc{)epa 511 
ynpaBnaioLiiero coo6ii(eHMfl AOJi>KeH 6biTb 

T3KMM, MT06bl B HeM MOr XpaHHTbCfl OAM H HnM 
HeCKOnbKO KaApoB BTOpOM AnUHbl, paBHofi 20 

mc. Kpon/ie Toro, 6ycf)ep 51 1 ynpaBnaioiAero 
coo6i^eHMfl npeAHa3Ha4eH ppn cornacoBaHMfl 
nepeAa^n ynpaBnflioinero coo6meHHfi ot 
npou,eccopa BepxHero ypoBHfl k KOHTponnepy 
513 MOAeivia. B ashhom cny-iae nocne 
coxpaHeHun ynpaBnnioinero coo6meHM3 b 
6yc)3epe 511 ynpaBnnioiAero cooGineHMfl 
npoi^eccop BepxHero ypoBHfi ycTaHaBnuBaeT b 
MHc)3opMaL(nn 3aronoBKa cfjnar ppn pa3nnneHHfl 

KaAPOB AT1HH0M 5 MO M 20 MC B COOTBeTCTBMM C 

Ti/inoM coo6iAeHMfl, a KOHTponnep 513 MOAeMa 
nuKBHAnpyeT stot cpnar nocne CHUTbiBaHns 
ynpaBnaioLiiero coo6ifleHHfi, hto6n 
npeAOTBpawb noBTopHyio 3anncb w noBTopHoe 

npoHMTaB ynpaBnaiomee coo6meHne, 
xpaHflii^eecfl b 6ycpepe 511 KOHTponbHoro 
coo6meHHfi, KOHTponnep 513 MOfleMa 
aHann3npyeT 3aronoBOK ynpaBnaioinero 
coo6ineHMW flnw o6Hapy>KeHMfl Tuna coo6ineHMW, 
BbiBOAMT coo6meHne (nnn none3Hyio Harpy3Ky), 
noAne>KaLii,ee nepeAa^e no BbiAeneHHOMy 
KaHany ynpaBneHwa, b cooTBeTCTBUM c 
o6Hapy»ceHHbiM TnnoM coo6iAeHHfi, n bnboaut 
cuman ynpaBneHMfl, cooTBeTCTByioi^nM 
o6Hapy»ceHHOMy Tuny coo6ifleHna. B AaHHOM 
cnyMae, cuman ynpaBneHns, reHepnpyeivibi£i 
KOHTponnepoM 513 MOAeMa, npeACTaBnfieT 
co6ofi CHTHan Bbi6opa Kaflpa, npeflHa3Ha4eHHbiw 
Ana Bbi6opa Me>KAy KaApaMU nepBoti n btopom 
AnnHN. Mto KacaeTca Tuna coo6"meHMfi, 
ynpaBnaioLAee coo6iAeHne MO>KeT nBnnTbcn 
nepBbin/i ynpaBnaioiAMM coo6meHnen/i, 
nepeAaBaeMbiM nocpeACTBOM KaApoB ahuhom 5 
mc, KOTopoe M3o6pa>KeHO Ha c)3nr.2A, nnn 
BTOpbiM ynpaBnflioLL(MM coo6meHneM, 
nepeAaBaeMbiM nocpeACTBOM kbapob atiuhom 
20 mc, KOTopoe n3o6pa>KeHO Ha qbnr.2B, u 
o6"beM ynpaBnaioiflnx AaHHbix, BbiBOAMMbix M3 
KOHTponnepa 513 MOAeMa, 3aBMCMT ot 
pe3ynbTaTa aHann3a. TaKUM o6pa30M, b cnynae 
nepeAa^n ynpaBn^ioi^ero cooSiAeHna 
nocpeACTBOM KaApoB AnHHofi 5 mc KOHTponnep 
513 MOAeMa bhboaut 24-6nTOBbie AaHHbie, 
CTpyKTypa KOTopux npeACTaBneHa b Ta6nnL^e 3; 
b cnyMae nepeAann ynpaBnaiomero coo6meHMfi 
nocpeACTBOM KaApoB atiuhom 20 mc, 
KOHTponnep 513 MOAeMa BbiBOAMT 172-6nTOBbie 
AaHHbie. KpoMe Toro, KOHTponnep 513 MOAeMa 
onpeAenaeT OTcyTCTBne/Hannnne 
ynpaBnaiomero coo6ii(eHMfl c i^enbio ynpaBnaTb 
BbixoAHbiM cumanoM BbiAeneHHoro KaHana 
ynpaBneHMfl. TaKMM o6pa30M, npn HannMnn 
ynpaBnaioLAero coo6iAeHMfl, noAne>KaiAero 
nepeflaMe, KOHTponnep 513 MOfleMa reHepwpyeT 
nepBbiti cuman ynpaBneHna Koscj3cpnL(neHTOM 



ycmieHns h npn OTcyTCTBHn curHana 
ynpaBJieHna, noAnewamero nepeflaMe, 
reHepupyeT BTopoPi CMman ynpaBneHMH 
K03cj3c)3ni4MeHTOM ycuneHUfl nnr\ noflaBneHUfl 
(6noKnpoBKM) cumana, nepeflaBaeMoro no 
BbifleneHHOMy KaHany ynpaBneHMfl. B flaHHOM 
cny^ae CMmanbi ynpaBneHMfi K03cpcpMU,MeHTOM 
ycwneum ABnaioTCfl cumanaMU ynpaBneHMH 
BbixoflHbiM onrHanoM, npeflHa3HaMeHHbie pf\n 
ynpaBneHMfl bnboaom nepeAaBaeMoro cumana 
Ha BbiAejieHHbifi KaHan ynpaBneHMH. Xota 
onncaHwe HacTosmero M3o6peTeHMfl 6a3npyeTca 
Ha BapnaHTe peann3aL(nn, b kotopom 
npeAyoMOTpeH KOHTponnep K03cjxpMU,MeHTa 
ycMneHMH, ycTaHOBneHHbiM p,o pacTsrocMTena, 
TahOKe AonycTUMO ycraHaBnMBaTb KOHTponnep 
Koscpcpni4neHTa ycwneHHSi nocne pacTHWHTenR 
reHepaTop 515 I4MK (u,MKnM4ecKoro 

H36blTOHHOrO KOfla) A06aBflfleT 6"MTbl L(HK K 

ynpaBJiaiomeMy coo6"meHMio, BbiBOAHMOMy H3 
KOHTponnepa 513 MOfleMa, mto p,aej 
B03MO>KHOCTb onpeflenfiTb Ha npneMHMKe 
Ka^ecTBO KaApa (T.e. onpeflenaTb, coAep>KMT nv\ 
Kaflp OLUi/i6Ky). KoHKpeTHO, b cny-iae 
5-MnnnnoeKyHAHoro KaApa reHepaTop 515 L|HK 
no CMmany ynpaBneHMH KOHTponnepa 513 
MOAeivia reHepupyeT 16-6MTOBbiM 141/IK Ana 
BbiBOfla 40-6nTOBoro ynpaBnaioinero 
ooo6meHHfl; b cny^ae 20-MMnnMceKyHAHoro 
Kaflpa reHepaTop 515 L4MK reHepupyeT 
12-6nTOBbiM 14HK ppn BbiBOAa 184-6htoboi-o 
ynpasnaiomero coo6"meHMfl. 

reHepaTop 517 xboctobnx 6mtob 
reHepupyeT XBOOTOBbie 6nTbi, Heoo~xoAMMbie 
Ana OKOHHaHMfi KOfla McnpaBneHMfi olum6ok. 
TeHepaTop 51 7 XBOCTOBbix 6mtob aHann3MpyeT 
BbixoflHOM cm man reHeparapa 515 LJUK flns 
reHepupoBaHna XBOCTOBbix 6mt b cooTBeTCTBMM 
c npon3BefleHHbiM aHann30M n AoSaBnaeT 
reHepupoBaHHbie XBOOTOBbie 6mtn k BbixoAHOMy 
CMmany reHeparapa 515 14HK. KoHKpeTHO, 
reHepaTop 51 7 XBOCTOBbix 6mtob reHepupyeT 8 

XBOCTOBbix OMTOB M fl06aBJlfleT MX K BblXOflHOMy 

curHany reHeparapa 515 UMK. MosraMy b 
cny-iae nepeflann ynpaBnaioLnero coo6meHMfl 
nocpeACTBOM KaflpoB atiuhom 5 mc 
ynpaBJiflfoiiiee coo6"meHMe, BbiBOflMMoe M3 
reHepaTopa 517 XBOCTOBbix 6mtob, coctomt M3 
48 6mtob, hto npeflCTaBneHO Ha cj3Mr.2A nofl 
Hon/iepon/i 212. B cny^ae >Ke nepeAann 
ynpaBnnioLAero coo6LfleHMH nocpeflCTBOM 
KaflpoB atiuhom 20 mc ynpaBnaioLnee 
coo6LneHne, BbiBOAMMoe M3 reHeparapa 517 

XBOCTOBbix 6MTOB, COCTOMT H3 192 6MTOB, HTO 

npeflCTaBneHO Ha (£>nr.2E nofl HOMepoM 222. 

KoAep 519 KOAMpyeT bnxoahom caiman 
reHepaTopa 517 XBOCTOBbix 6htob. Koflep 519, 
ncnorib3yeMbiM b flaHHOM BapnaHTe 
peanM3au,MM, npeflCTaBnaeT co6om 
o^i^enpnHflTbiM KOflep nnn Typ6oKOAep, 

MCnonb3yK5U4HM K03Cf>C|3HI4HeHT KOflMpOBaHMfl 1/3. 

nepeMe>KMTenb 521 ocymecTBnfleT 
nepeMeweHne KOflMpoBaHHbix 

AaHHbix ynpaBneHMfl, BbiBOflMMbix H3 KOflepa 
519. HHbiMM cnoBaMM, nepen/ie>KMTenb 521 
M3MeHfleT pacnono>KeHMe 6mtob b KaflpoBOM 
eAMHMi^e coo6meHMfi Ana noBbinieHMfi 
ycTOWHMBOCTM k naKeTy oujh6ok. 

reHepaTop 515 UMK, reHepaTop 517 
XBOCTOBbix 6mtob, KOAep 519 m nepeMe>KMTenb 
521 o6pa3yK3T 6noK 550 reHepnpoBaHna 
ynpaBJisnomero coo6ineHMfi, npeAHasHa'-ieHHbiti 
Ana reHepupoBaHMfi ynpaBnaioinero coo6L4eHMfi 
m nepeAaMM reHepupoBaHHoro ynpaBn^ioiAero 
coo6ii(eHHfl no cpH3MHecKOMy KaHany. Ha c£nr.5A 



M3o6pa>KeH npMMep CTpyiaypbi, b kotopom 6noK 
550 reHepMpoBaHna ynpaBnaioinero coo6ineHHfi 
o6pa6aTbiBaeT ynpaBnflioii^ne coo6ui,enm, 
nepeaaBaeMbie nocpeflCTBOM KaK 

5-MnnnncehcyHAHoro, TaK m 20-MMnnncehtyHAHoro 
KaflpoB. OflHaKO nepeaaioinee ycTponcTBO 

MO>KeT BKHhO^aTb B Ce6f1 CTOnbKO 6nOKOB 

reHepMpoBaHna ynpaBnaioL^ero coo6ineHHfl, 
CKonbKO pa3MepoB KaApa ynpaBnaicinero 
coo6meHMfl 06pa6aTbiBaeTcn Ha BbiAeneHHOM 
KaHane ynpaBneHMfl, m Ana reHepMpoBaHMfl 
ynpaBnfiioinero coo6meHna 3aAeticTBOBaTb 
6noK reHepnpoBaHMfl ynpaBnaioi^ero 
coo6i4eHMfl, cooTBeTCTByioiAUM AfiMHe Kaflpa, 
noAne^cai^ero nepeAane, no Bbi6opy, 
ocyiAecTBnaeMOMy KOHTponnepoM 513 MOfleMa. 
B 3tom cny-iae cooTBeTCTByioLLiMM 6noK 
reHepMpoBaHna ynpaBnflioii^ero coo6iAeHMfl 
Aon>KeH BunioHaTb b ce6a reHepaTop L4MK, 
reHeparap XBOCTOBbix 6mtob, KOAep m 
nepeMe^nrenb, OTBeMaioiAne AnMHe KaApa 
cooTBeTCTByioLnero ynpaBnaioLflero coo6meHMfl. 

BnoK 523 OTo6pa>KeHMfl cumana 
npeo6pa3yeT nepeflaBaeMbiCi CMman nyTeM 
npeo6pa30BaHM3 norMMecKOM "1" curHana 
nepefla^M b "-1" m norM^ecKoro "0" cumana 
nepefla'-iM b "+1". KoHTponnep 525 
K03cpct)MU,MeHTa ycMneHMfl, yMHO)KMTenb 
KoacpcpMU,MeHTa ycMneHna, qbopMMpyeT nnn 
6noKnpyeT nyTb Ana nepeAaBaeMoro 
ynpaBnfiioLnero coo6ui,enm BbifleneHHoro 
KaHana ynpaBneHMfi b cooTBeTCTBMM c CMmanoM 
W ynpaBneHun KoatfcpML^MeHTOM ycMneHMfl, 
nocTynaioinMM ot KOHTponnepa 513 MOAeMa. 
TaKUM o6pa30M, KOHTponnep 525 
K03cpcjDMU,MeHTa ycMneHna ocyiAecTBnfleT pe>KMM 
nn (npepbiBUCTOM nepefla^M), b kotopom npn 
Hann'-inn ynpaBnaioinero coo6ii4eHMfl, 
noAne>Kainero nepeAane, cpopMnpoBaHne nyTH 
Ha BbiAeneHHOM KaHane ynpaBneHMfi 
npoM3BOAHTca b cooTBeTCTBMM c CMmanoM 
ynpaBneHM^ K03c{)cpMi4MeHraM ycMneHMfi, n npu 
OTcyTCTBMM ynpaBnfiKJii^ero coo6u^eHMfl, 
noAne^caii^ero nepeAane, nyTb BbifleneHHoro 
KaHana ynpaBneHMfl 6noKMpyeTcn. 

nocneflOBaTenbHO-napannenbHbiM 
npeo6pa30BaTenb (n/n) 527 MynbTMnneKcnpyeT 
cuMBonbi ynpaBnflioii^ero coo6iAeHM3, 
BbiBOAHMoro M3 KOHTponnepa 525 
K03cpc(3MU,MeHTa ycMneHMfl, c L(enbio 
pacnpefleneHun nx no pacTfwi/iTenflM 
cooTBeTCTByicinMX KaHanoB BM cba3h. CornacHO 
flaHHOMy BapMaHTy peann3au,MM ncnonb3yeTca, 
HanpMMep, 3 KaHana BH cba3h. B stom cnynae 



BM c 



r flBe 



o>a30Bbie BeTBM (T.e. BeTBM I m Q). nocKonbKy 
ynpaBnaiomee coo6ifleHne, nepeflaBaeMoe 
nocpeACTBOM Kaflpa flnMHofi 5 mc, coctomt M3 

144 CUMBOnOB, MMCnO CMMBOnOB, BblBOAHMblX 

nepe3 BeTBM I m Q Ka>KAoro M3 KaHanoB BH 
CB33M, cocTaBnaeT 24. flanee, nocKonbKy 
ynpaBnaioLiiee coo6meHMe, nepeAaBaeMoe 
nocpeACTBOM KaflpoB atimhom 20 mc, coctomt M3 

576 CMMBOnOB, MMCnO CMMBOnOB, BblBOflMMblX 

Mepe3 BeTBM I m Q Ka>KAoro M3 KaHanoB B4 
CBA3M, cocTaBnneT 96. MHorAa BbifleneHHbiM 
KaHan ynpaBneHMfl MO>KeT Mcnonb30BaTb 
eflMHCTBeHHbiM KaHan BM cba3m. B stom cnynae 
n/n npeo6pa30BaTenb 527 npocra BbinonHaeT 
cpyHKL(Mio pacnpefleneHMa no BeTBflM I m Q 
eflMHCTBeHHoro KaHana BH cba3m. "KoMnocTep" 
529 ByM (6mt ynpaBneHM^ MoiAHOCTbio) 
"KOMnocTMpyeT" ynpaBnaioiAMM 6mt, 
noflne>KaLi4HM nepeflane Ha Mo6nnbHyio CTaHLiwio 
no npflMOM nMHMM cba3m. B AaHHOM cnynae 



ynpaB/iflioLHHM 6ht MO>KeT npeACTaBnfvrb co6om 
6mt ynpaBneHMfi MOLAHOCTbio (BYM), 
npeflHa3Ha4eHHbiw flna ynpaBneHMfi MomHOCTbio 

06paTH0ti JHMHHH CBfl3H M06nnbHOM CTaHL4HH. 

Ha cpnr.5B M3o6pa>KeH pacTfi>KMTenb, 
npeflHa3HaHeHHbiM ana pacTfDKKM cumbohob, 
BbiBOflUMbix H3 KOMnocTepa 529 BYM. CornacHO 
AaHHOMy BapnaHTy peann3ai4MM npeaycMOTpeHO 
o pacTfiwMTeneti, paBHoe KonMHecTBy 
am. flnfl yAo6cTBa 06-bficHeHMfi 
Ha 4>w\5E M3o6pa>KeHa CTpyiaypa pacTfiwHTenfi, 
OTBe , -iaK3LL(ero OTfleribHOMy KaHany B4 CBfi3M. 
CornacHO cpnr.5B reHeparop 535 
opToroHa/ibHoro KOfla reHepMpyeT 

opToroHanbHbiti koa, nononb3yeMbiM pf\t\ 
BbifleneHHoro KaHana ynpaBneHMfi. B ashhom 
cny-iae, opToroHanbHbii/i koa MO»ceT 
npeACTaB^ATb co6om koa YonLiia urn 
KBa3nopToroHanbHbiti koa. YMHO>KMTenM 531 n 
533 ocymecTBJiflfOT yMHO>KeHne opToroHanbHoro 
KOAa, BbiAaBaeMoro reHepaTopoM 535 
opToroHanbHoro KOAa, Ha cooTBeTCTBytoLAMe 
CMmanbi BeTBefi I n Q oooTBeTOTBeHHO o L4enbio 
BbiAann pacTfiHyTbix CMmanoB ynpaBneHMfi f\nn 
BbiAeneHHoro KaHana ynpaBneHMfi npfiMOM 
jiuhmm GBA3H. XoTfi onMcaHMe n3o6peieHMfl 
onnpaeTCfl Ha BapnaHT peanM3ai_(MM, cornacHO 
KOTopoiviy pacTfl)KKa opToroHanbHoro KOAa 
ocymecTBnfieTCfi o ncnonb30BaHneM MOAynfui,MM 
flBM (ABon'-iHafl o>a30Bafi MaHnnyjini^Mfl), 
pacTaraBaTb opToroHanbHbifi koa mo>kho TaioKe c 
ncnonb30BaHneM MOAynfmMM KOM 
(KBaApaTypHan cpa30Bafi MaHMnynfiL^Mfi). 

I~lpn BbinoriHeHnn pacTfl>KKM cumanoB 
BeTBeM I n Q Ha MOAynfiTop 537 nocTynaioT 
KOAbi ni_LI (nceBAocnyMaMHan wyMOBafi 
nocneAOBaTenbHOCTb): niilj m niil q , 
BbiAaBaeMbie Heo6o3Ha4eHHbiM reHepaTopoM 
n LU nocneAOBaTenbHOCTH. 
MOAynflTopa 537 mo>kho 

KOMniieKCHblPi yMHOJKMTejlb. 

CornacHO cfwr. 5A m 5B npn n> 
KBa3nopToroHanbHoro KOAa hmcjio koaobhx 
KaHanoB mo>kho yBenn'-iMTb 3a c-ieT CKopocTH 
riMO. KpoMe Toro, Ha npfiMOM nMHMM cba3m 
mo>kho npeAOTBpaTMTb 4)jiyKTyaunK3 molahoctm, 
npouoxoflainyto M3-3a KOMnocTMpoBaHMfi 6nTa 
ynpaBneHUfi MomHOCTbio, nocpeACTBOM 
pa3HeceHnn Kaapa ypoBHfi koaoboto 6nTa. 

GornaoHO cpnr.5A AnMHy KaApa (5 mc nnn 20 
mc) ynpaBnfiioLAero coo6LAeHMfi, noAne>KaiAero 
nepeAane, onpeAenfieT KOHTponnep 513 
MOAeivia. 3to 3HaHMT, mo KOHTponnep 513 
MOfleiwa onpeAenfieT ppv\Hy Kaflpa nyTeM 
npoBepKM HHcjDopMai4MM 3aronoBKa Ha npeAMeT, 
flBnnerefl nn ynpaBnfuomee cooo"meHne, 
xpaHfimeecfi b 6ydpepe 51 1 ynpaBnfiiomero 
coo6meHMfl, 24-6nraBbiM ynpaBnaioLAMM 
coo6meHneM cfuKcupoBaHHOM flnkiHbi unn 
ynpaBnnioiAUM ooo6iAeHneM nepeMeHHOM 
AnnHbi. Ecnn MHCpopMau,Mfi 3aronoBKa 
npeAOTaBnaeT 24-6nTOBoe ynpaBnfuomee 
coo6LAeHne cj^MKCupoBaHHOM flnnHbi, 
KOHTponnep 513 MOAeivia onpeAenfieT, 4T0 
ynpaBnaioiAee cooo~LAeHMe HMeeT Annny KaApa, 
paBHyio 5 mc. Ecnn MHCpopMaL^Mfi 3aronoBKa 
npeACTaBnaeT ynpaBnfuomee coo6meHne 
nepeMeHHOM AnnHbi, KOHTponnep 513 MOAen/ia 
onpeAenaeT, hto ynpaBnatoinee coo6meHne 
HMeeT fliiMHy Kaflpa, paBHyio 20 mc. KOHTponnep 
513 MOAeivia reHepnpyeT on man ynpaBneHna 
6noKOM 550 reHepupoBaHna ynpaBnaiomero 
coo6LAeHHfi b cooTBeTCTBUM c npon3BeAeHHbiM 
onpeAeneHneM AnnHN KaApa. B a^hhom cnynae 
L;ncppbi b noA^noKax 515, 517, 519 n 521 onoKa 



550 reHepupoBaHws ynpaBn^ioiAero coo6iAeHMfi 

Bbipa>KaK)T HUCnO 6MTOB, COOTBeTCTByiOLilMX 

AnuHe KaApa; ppn KaApa atiuhom 5 mc 
ncnonb3yioTCfl BepxHue napaMeipbi, a Ana 
KaApa ajiuhom 20 mc ncnonb3yioTC3 HM>KHne 
napaiweTpbi. 

KpoMe Toro, KOHTponnep 513 MOAeMa 
ynpaBnaeT BbiAeneHHbiM KaHanoM ynpaBneHUfi 
b pe>KMMe nn. TaKMM o6pa30M, cornacHO 
npenMymecTBeHHOMy BapnaHTy peannsai^nn, 
coo6iAeHne cnrHann3aunn n coo6iAeHne, 
Kacaiomeecfi YAC, ncnonb3yeMbie pnn 
o6cny>KHBaHHfl nepeAa^n ashhnx 
nepeAaioTcn/npuHMMaioTCfi no BbiAeneHHOMy 
KaHany ynpaBneHUfi, hto cnoco6cTByeT 
scjDcfeKTHBHOMy ncnonb30BaHMio nponycKHofi 
cnoco6HOCTM KaHana. CTpyKTypa cucTeMbi IS-95 
o6ecneHMBaeT MynbTunneKcupoBaHne 
ronocoBoro TpacpuKa n TpacpuKa cnrHann3ai4MM, 
b pe3ynbTaTe Hero ppn o6cny>KHBaHMfi 
nepeAaMM AaHHbix ronocoBOM m cumajibHbiR 

KaHanbl AOJ1>KHbl 6blTb HOpManbHO OTKpblTbl. 

OAHaKO, nocKonbKy BbiAeneHHbifi KaHan 
ynpaBneHUfi, OTBe , -iaioLL(nCi M3o6peTeHHK), 
pa6oTaeT b pe>KHMe nn, HeT Heo6xoAHMOCTM 
Aep>KaTb KaHan flnn ynpaBnfiKJiAHX cnmanoB 

HOpManbHO OTKpblTblM. npM OTCyTCTBMM 

cumanbHOM MHCpopMaL^nn, noAne>KaiAeM 
nepeAa^e, HMeeTcn B03MO>KHOCTb noAaBnnTb 
MOLAHOCTb nepeAann nocpeACTBOM 

KOHTponnepa KoscpcpuL^ueHTa ycuneHMfi nn n, 

TaKMM 06pa30M, SCpCpeKTMBHO ncnonb30BaTb 
nponycKHyio cnoco6HOCTb paflHOKaHana. 

Hto KacaeTCfi pe>KHMa npepbiBMCToCi 
nepeAa'-in (nn), KorAa BbificHfieTCfi, 4to 6yc(3ep 
511 ynpaBnfiioiAero coo6iAeHMfi He coAep>KWT 
ynpaBnfiiomero cooemeHMfi, noAne>KaiAero 
nepeAane, KOHTponnep 513 MOfleMa reHepupyeT 
BTopoCi cuman ynpaBneHUfi K03c)3c(3ML(neHTOM 
ycuneHMfi c TeM, mto6n KOHTponnep 525 
KoacpcjjMUMeHTa ycMneHMfi noAAsp>KMBan 
BbixoAHOM CMTHan BbiAeneHHoro KaHana 
ynpaBneHMfi paBHbiM "0". TaKMM o6pa30M, npM 
Han n 1 -! mm ynpaBnaioiAero coo6meHMfi, 
noAne>KaiAero nepeAa^e, KOHTponnep 513 
MOAeMa reHepMpyeT nepBbm CMrHan 
ynpaBneHMfi KoscjxpMLiMeHTOM ycMneHMfi (W = 

33AaHHblM K03Cj3CpML^MeHT ycMneHMfl), a npM 

OTCyTCTBMM ynpaBnfiiomero coo6ii(eHMfi, 
noAne>Kamero nepeAane, reHepMpyeT btopom 
cm man ynpaBneHMfi KoscpcpML^MeHTOM ycMneHMfi 
(yy= 0). OAHaKO b 3tom cnynae MoxeT 
B03HMKHyTb npo6neMa c KOMnocTMpoBaHMeM 
BYM. KpoMe Toro, xoTfi onMcaHMe M3o6peTeHMfi 
onMpaeTCfi Ha BapMaHT peanM3ai4MM, cornacHO 
KOTopoMy pe>KMM nn a™ BbiAeneHHoro KaHana 
ynpaBneHMfi ocymecTBnfieTCfi c 
Mcnonb30B3HMeM KOHTponnepa 525 

K03CpO>MUMeHTa yCMneHMfl, npM OTCyTCTBMM 

CMmana ynpaBneHMfi, noAnewamero nepeAane 
no BbiAeneHHOMy KaHany ynpaBneHMfi, nyTb 
CMmana mo>kho TaioKe onoKMpoBaTb c 
ncnonb30BaHneM nepeKni04aTenfi. 

0Mr. 5A m 5B MnniocTpMpyioT CTpyKTypy 
nepeAaiomero ycTpoMCTBa BbiAeneHHoro KaHana 
ynpaBneHMfi ppn npfiMOM nMHMM CBfi3M (ot 

6a30B0M CTaHI^MM K M06MnbHOM CTaHL^MM). 

llepeAaiomee ycTpoMCTBO BbiAeneHHoro KaHana 
ynpaBneHMfi Ana npaMOM nMHMM CBfi3M aoji>kho 
ocymecTBnfiTb onepai^Mio KOMnocTMpoBaHMfi 
BYM c L4enbio ynpaBneHMfi MoiAHOCTbio 
nepeAa'-iM Mo6MnbHOM CTaHi^MM. OAHaKO 
nepeAaiomee ycTpoMCTBO BbiAeneHHoro KaHana 
ynpaBneHMfi pjm o6paTHOM nMHMM CBfi3M (ot 

MO^MnbHOM CTaHL^MM K 6a30BOM CTaHL^MM) He 



ocymecTBJiflTb onepau,wio 
KOMnocTupoBaHna EYM. CooTBeTCTBeHHO, 
nepeflaiomee ycTpoficTBO BbifleneHHoro KaHana 
ynpaBneHUfl arm o6paTHofi nnHnn oba3h MO>KeT 
MMeTb KOHCTpyKLinio, n3o6pa>KeHHyfo Ha cpnr.6. 

ComaoHO cpur. 6 nepeflaioL^ee ycTpoficTBO 
BbifleneHHoro KaHana ynpaBneHna flna 
o6paTHoti nnHnn cba3m HMeeT TaKyio >Ke 
CTpyKTypy, KaK n nepeflaiomee ycTpoficTBO 
BbifleneHHoro KaHana ynpaBneHi/ia flna npflMofi 
nHHMM CBA3W, 3a ncKnioHeHMeM n/n 
npeo6pa30BaTenfl. CTpyKTypw pacTfl>KHTena n 

K03Cj3C)3HU,MeHTa K0flHp0B3HHf1 CBepTOHHOTO 

KOflepa. ComacHO flaHHOMy BapnaHTy 
peann3au,nn Koscjx{jHL(neHT KOflnpoBaHna 
KOflepa npflMofi nnHWH cba3h paBeH 1/3, a 
K03qbc)3ni4MeHT KOflnpoBaHMfi KOflepa o6paTHofi 
mum CBB3M paBeH 1/4. 

I~lpn nepeflane onmana ynpaBneHna o 
ncnonb30BaHneM o6paTHoro BbifleneHHoro 
KaHana ynpaBneHi/ia nepeflaiomee yoTpowcTBO 
BbifleneHHoro KaHana ynpaBneHna flna 
o6paTHoti hmhmh cbh3h Tao<e onpeflenaeT 
flnnHy Kaflpa b cooTBeTCTBMM c pa3MepoM 
ynpaBnnioinero coo6LfleHi/isi m nepeflaeT 
ynpaBnaiomee coo6LfleHne noopeflOTBOM 
KaflpoB, flnuHy KOTopwx oho onpeflenwno. 
Kpoivie Toro, nepeflaiomee ycTpoficTBO 
BbifleneHHoro KaHana ynpaBneHns flna 
oopaTHoti nnHnu cba3m npoBepaeT 
HannMne/oTcyTCTBue ynpaBnsiomero 
coo6nieHHfi, noflne^ainero nepeflane no 
oopaTHOMy BbifleneHHOMy KaHany ynpaBneHMfi, 
flna noflaBneHna BbixoflHoro cumana o6paTHoro 
BbifleneHHoro KaHana ynpaBneHi/ia npi/i 
OTcyTCTBHn ynpaBnnioinero ci/imana, 
noflne>Kainero nepefla^e, 4To6bi nyTb 
BbixoflHoro onmana ana o6paTHoro KaHana 
ynpaBneHna (fopMnpoBanca TonbKO npn 
HannHMM peanbHoro ynpaBnfuoiflero 
coo6ii(eHMfl, noflne>Kainero nepeflane. 

ComaoHO cpur. 6 pacnDKUTenb 631 
ocymecTBnfleT pacTSWKy ynpaBnflioinero 
curHana, BbiBOflUMoro no BbifleneHHOMy KaHany 
ynpaBneHna, o ncnonb30BaHneM 
opraroHanbHoro KOfla n nw 

nooneflOBaienbHOOTH. 

YcTpowcTBO flna npneivia cumanoB 
ynpaBneHna, nepeflaBaeMbix no npaMOMy unn 
oBpaTHOMy BbifleneHHOMy KaHany ynpaBneHMfi, 
A.on>KHO onpeflenflTb flnnHy Kaflpa 
ynpaBnaioinero coo6meHHfi c i_(enbio o6pa6oTKM 
ynpaBnaiomero coo6meHMfl. npneMHoe 
ycTpoCicTBO BbifleneHHoro KaHana ynpaBneHna 
flnn npsMofi wni/i o6paTHofi ni/iHun cba3m MoxeT 
HMeTb KOHCTpyKL^nio, n3o6pa>KeHHyK> Ha cpnr.7A 
m 7B. 

Ha cpur. 7A n 7B i/i3o6pa>KeHbi npweMHbie 
yoTpoMCTBa BbifleneHHoro KaHana ynpaBneHna 
flna npflMoti n o6paTHoti nnHnn cba3m b 

COOT B eTCT BUM C HaOTOfllUMM H3o6peTeHneM. 

ComaoHO cpur. 7A OKHMaTenb 711 OKHMaeT 
npuHSTbiM cuman c ncnonb30BaHneM nuJ 
nooneflOBaienbHOOTM u opToroHanbHoro KOfla 
flna npneMa cumana BbifleneHHoro KaHana 
ynpaBneHMfl. 06-befli/iHHTenb 713 pa3HeceHHbix 
3 o6"beflHHfieT onmanbi, npi/iHsrrbie no 
nyTAM, nonyMeHHbie ot 
. TeHepaTop 715 MarKoro pemeHna 
KBaHTyeT npuH^Tbiw ci/iman b i_|ncjDpoBoe 
3H34eHne HecKonbKwx ypoBHePi flna 
AeKOflnpoBaHMa npuHfiToro cumana. 
Oepai^eHHbM nepeMe>KHTenb 717 

ocyiAecTBn^eT o6pameHHoe nepeMe>KeHne 
KOflnpoBaHHbix onMBonoB, noflBepmyTbix 



nepeiwexeHMio b npoL^ecce nepeflann, mo6bi 
BoccTaHOBMTb nepBOHananbHyio, pacdaHOBKy 
cuMBonoB. B flaHHOM cnynae o6pai^eHHbiii 
nepeMe>KHTenb 717 flon>KeH ocymecTBnflTb 
o6paii(eHHoe nepeMe>KeHne KaK 

5-MnnnuoeKyHflHoro Kaapa, TaK h 
20-MnnnnceKyHflHoro Kaflpa, mto6n mx 
o6paii4eHHoe nepeMe>KeHne ooyiAeoTBnflnocb 
TaKMM >Ke o6pa30M, KaK Ha nepeMe>KMTene 
nepeflaiomero ydpoMCTBa BbifleneHHoro KaHana 
ynpaBneHMfi. riosTOMy, KaK noKa3aHO Ha c(3Mr.7B, 
mo>kho TaioKe ncnonb30BaTb flBa o6pameHHbix 
nepeMe>KHTenfi. CornacHO cpnr.7B nepBbiM 
o6paii4eHHbM nepeMewi/rrenb 717 ocymecTBnueT 
o6pai^eHHoe nepeMe)KeHne nepeivie>KeHHbix 
flaHHbix Kaflpa TaKMM >Ke o6pa30M, 4to m 
nepeMe)KHTenb 5-MnnnnceKyHflHoro Kaflpa 
nepeflaiomero ycTpoficTBa BbifleneHHoro KaHana 
ynpaBneHMfl. AHanornHHO BTopoti o6pameHHbm 
nepeMe>KMTenb 718 ocymecTBnaeT oSpaineHHoe 
nepeiwe>KeHMe nepeiwe>KeHHbix flaHHbix Kaflpa 
TaKHM >Ke o6pa30M, hto v\ nepen/ie>KWTenb 
20-MnnnnceKyHflHoro Kaflpa nepeflaiomero 
ycTpoticTBa BbifleneHHoro KaHana ynpaBneHMW. 

TatiMep 719 reHepwpyeT onrHan ynpaBneHna 
fleKOflnpoBaHneM flaHHbix, npuHSTbix no 
BbifleneHHOMy KaHany ynpaBneHna, c 
CpMKCMpOBaHHbIM npoMe>KyTKOM BpeMeHH. B 
flaHHOM cnynae TaMMep 719 npeflCTaBnseT 
co6ov\ 5-MnnnnceKyHflHbm TaMMep. nepBbiCi 
fleKOflep 721 BKnioHaeTC^ no cumany 
ynpaBneHMfl, BbiflaBaeMOMy TaPiMepoM 719, n 
fleKOflnpyeT flaHHbie, noflBepmyTbie 
oSpaifleHHOMy nepeMe>KeHMio, nooTynaiomne ot 
nepBoro o6paii(eHHoro nepeMexi/iTena 717. 
nepBbiM fleKOflep 721 fleKOflnpyeT nepBoe 
ynpaBnaioinee coo6meHne, nepeflaBaeMoe 
noopeflOTBOM Kaapa annHOM 5 mo. BTopoR 
fleKOflep 723 BKmonaerefl no cumany 
ynpaBneHun, BbiflaBaeMOMy TaMMepoM 719, m 
fleKOflnpyeT flaHHbie, noflBepmyTbie 
o6paii(eHHOMy nepeMe>KeHMio, nocTynaioinne ot 
BToporo oGpameHHoro nepeMe>KHTenfl 718. 
Btopom fleKOflep 723 fleKOflwpyeT BTopoe 
ynpaBnaioLnee coo6meHne, nepeflaBaeMoe 
noopeflOTBOM KaflpoB flnnHOM 20 mo. nepBbifi 
fleTeKTop 725 L4MK npuHUMaeT BbixoflHoti 
cuman nepBoro fleKOflepa 721 h npoBepneT 
I4MK 5-MnnnnceKyHflHoro Kaflpa. BTopotf 
fleTeKTop 727 L4MK npuHHMaeT BbixoflHOM 
cuman BToporo fleKOflepa 723 m npoBepneT 
I4MK 20-MnnnnceKyHflHoro Kaflpa. B flaHHOM 
onynae pe3ynbTMpyioii4MM ourHanoM nepBoro u 
BToporo fleTeKTopoB 725 v\ 727 I4MK a 
norn'-iecKnw cuman, npuHMMaiomuM ; 
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BnoK 729 npuHfiTHfl peiueHM^ no Kaflpy 
aHann3npyeT pe3ynbTnpyioL4Me onrHanbi, 
nocTynaiomwe ot nepBoro w BToporo fleTeKTopoB 
725 n 727 I4I/I K, 0 L;enbio npuHATHfl peiueHna 
OTHOonTenbHO flnMHbi Kaflpa ynpaBnfiioLnero 
cooo~meHHfl, npnHUMaeMoro no BbifleneHHOMy 
KaHany ynpaBneHnn. BnoK 729 npuHflTna 
penieHUfl no Kaapy reHepupyeT cuman Bbi6opa 
Bbi61 flnn Bbi6opa nepBoro fleKOflepa 721 , Korfla 
nepBbiM fleTeKTop 725 L4MK BbiflaeT onman co 
3HaneHMeM "MCTnHa", reHepupyeT cuman 
Bbi6opa Bbi62 flna Bbi6opa BToporo fleKOflepa 
723, Korfla BTopoPi fleTeKTop 727 L4MK BbiflaeT 
cuman 00 3HaHeHneM "noTMHa", m reHepupyeT 
cuman OTKJllOHEHME 0 L4enbio 6noKnpoBaTb 
BbixoflHbie CMmanbi nepBoro m BToporo 
fleKOflepoB 721 v\ 723, Korfla nepBbifi n BTopow 
fleTeKTopbi 725 n 727 I4MK 06a reHepupyioT 



CeneKTop 731 Bbi6wpaeT fleKOflnpoBaHHbie 
AaHHbie, BbiBOflnMbie M3 nepBoro h BToporo 
AeKOflepoB 721 v\ 723, b cooTBeTCTBMM c 

BblXOflHbIMM CUTHanaMM SflOKa 729 npMHflTHfl 

peiueHua no KaApy. TaKMM o6pa30M, ceneKTop 
731 Bbi6upaeT buxoahom cnman nepBoro 
AeKOAepa 721, KorAa npnHHTbiti KaAP flBJiaeTCfl 
5-MnnnnoeKyHflHbiM KaApoM, Bbio~npaeT 
BbixoflHoCi ci/iman BToporo AeKOAepa 723, KorAa 

npMHflTbIM KaAP flBJlfleTCfl 20-MMJlJlMCeKyHAHblM 

KaflpoM, v\ 6noKnpyeT BbixoflHbie cnmanbi ooowx 
AeKOAepoB - nepBoro, 721, h BToporo, 723 - 
Ha nepnofl BpeMeHM, b Te^em/ie KOToporo 
ynpaBnaioLnee cooTHOiueHne He nocTynaeT. 

KoHTponnep 733 MOAeMa coxpaHneT 
npHHflToe ynpaBn^ioiAee coo6meHne b BMfle 

AeKOflnpOBaHHblX flaHHblX, BblBOAHMblX H3 

ceneKTopa 731, b 6ycpepe 735 ynpaBnfliomero 
coo6ii(eHHfl. 3aTeM npoi4eccop BepxHero ypoBHH 
CMHTbiBaeT n oo"pa6aTbiBaeT ynpaBnaiomee 
cooo^eHi/ie, xpaHflL^eecfl b 6ycpepe 735 
ynpaBJisnomero coo6"meHMR 

Tenepb nepeMfleM k onncaHHK> pa6oTbi 
npneMHoro ycrpoi/icTBa BbifleneHHoro KaHana 
ynpaBneHMfl co ocbinKaMM Ha cpnr.7A w 7B. 
C>KHMaTerb 711 npuHHMaeT ynpaBnnioiAMM 
curHan no BbiAeneHHOMy hcaHany ynpaBneHna n 
OKMMaeT npuHATbiM ynpaBnaioinMM cnman c 

nOMOlAblO nUJ nOCflGAOBaTGflbHOCTM. 

YnpaBJiflioLnne cumanbi, npnHHTbie no 
BbiAeneHHOMy KaHany ynpaBneHna, 
BoccTaHaBiiMBaioTCfl k ncxoAHOMy Bany 
ynpaBfiaioiAero coo6ineHWfi npoL^ecca 
nepeAaMM. 

nocne SToro KaK Ha Mo6nnbHofi CTaHL^w, TaK 
m Ha 6a30B0M CTaHi^MM nepBbiw fleKOAep 721 
AeKOAnpyeT 5-MnnnnceKyHAHbie KaApbi, a 
BTopon AeKOflep 723 AeKOflnpyeT 
20-MnnnnceKyHAHbie KaApbi f\nn o6pa6oTKn 
ynpaBJinrainero coo6LL(eHHfl. nepBbiM m BTopow 
AeTeKTopbi 725 v\ 727 I4MK 3aTeM npon3BOfl3T 
npoBepKy fleKOAHpoBaHHbix AaHHbix, 
BbiBOAHMbix, cooTBeTCTBeHHO, M3 nepBoro n 
BToporo fleKOAepoB 721 m 723, n BbiBOAflT 
pe3ynbTnpyroiAne 3HaHeHMfl Ha 6noK 729 
npMH^Tna peiueHM^ no KaApy. B cooTBeTCTBUM c 
pe3ynbTaTaMM npoBepKn L(HK 6jiok 729 
npHHHTWfi peLueHna no KaApy npuHMMaeT 
peiueHne, Kacaiomeecfl AnMHbi Kaapa npuHfvroro 
ynpaBJisnomero coo6"meHMSi, a Tao<e 
OTHOCMTenbHO Toro, ocyiAecTB^fleTon jim 
nepeAana KaApa. 

06o3HannM pe3yiibTaT npoBepKH UMK 
5-MnnnnceKyHAHoro KaApa I4MK 5, a pe3ynbTaT 
npoBepKM L(I/IK pf\n 20-MnnnnceKyHflHoro KaApa 
o6o3HannM L4MK 20. B Tacrine 4 npuBeAeHbi 
curHanbi Bbi6opa, reHepupyeMbie 6noKOM 729 
npHHATMsq peiueHUfl no Kaflpy. 

ComaoHO Ta6nnu,e 4, KorAa hm UMK5, hh 
L4MK20 He o6Hapy>KeHbi (T.e. HMeioT 3Ha4eHne 
"jio>Kb"), npueivia flaHHbix KaApa He npoucxoflUT, 
hto cooTBereTByeT npoMe>KyTKy BpeMeHU, KorAa 
nepeAaiomee ycrpoMCTBO He nepeAaeT 
ynpaBnaioinee ooo6meHne b pe>KMMe 
npepbiBUCTOM nepeAann. Oah3ko o6HapyxeHne 
KaK L4MK5, TaK v\ L4MK20 (T.e. 06a MMeioT 
3Ha4eHne "ncinHa") CBHAeTeribCTByeT 06 
OLiin6Ke KaApa. 

B TeneHne nepeAann paflnocurHan MO>KeT 
BicnioMaTb b ce6a MMnyribCHbie LuyMbi, 
o6ycnoBneHHbie APyruM sneKTpoHHbiM 
o6opyAOBaHneM n nnHneti nuTaHns^. B stom 
cny^ae npneMHoe ycTpoticTBO cncTeMbi 

MOSHflbHOM CBS13M MO>KeT OUJH604HO BOCnpMHflTb 

LuyMOBbie KOMnoHeHTbi KaK AaHHbie KaApa. B 



pe3ynbTaie, cyi^ecTByeT BepoaTHOCTb Toro, 4to 
AeTeKTop L4HK BbiflacT BbixoAHOM cnman co 
3HaneHMeM "MCTMHa", xota BMecra 
scpcfceKTHBHoro KaApa 6bin npuHAT iuyM. 

Ha epnr. 8 M3o6pa>KeHO npneMHoe 
ycTpokicTBO BbifleneHHoro KaHana ynpaBneHua, 
OTBeHatomee APyroMy BapnaHTy peann3ai4nn 
HacToniAero n3o6peTeHna, KOTopoe Bunic-iaeT b 
ce6a AeTeKTop KaApa, npeAHa3HaHeHHbiti Ana 
o6Hapy»ceHMfl scpcpeKTMBHoro (nnn npuroAHoro) 
KaApa AaHHbix, KorAa nepeAaiomee ycipowcTBO 
cucTeMbi Mo6nnbHOM CBA3M ocymecTBnsieT 
npepbiBMCTyio nepeAany AaHHbix KaApa 
eAMHCTBeHHOM AfiMHbi. *Mr. 10 npeAOTaBnneT 
co6ofi 6noK-cxeMy, MnnrocTpnpyioiAyK) cnoco6 
o6Hapy>KeHMa npuroAHoro KaApa b AeTeKTope 
740 KaApa, BXOAamero b npneMHoe ycTpoPicTBO, 
M3o6pa>KeHHoe Ha 4)Mr.8. 

flrifl yAo6cTBa o6"bflCHeHna nono>KMM, hto 
pa3Mep AaHHbix KaApa, nepeAaBaeMbix 
nepeAaioiAMM ycTpoMCTBOM, cooiaBnaeT 5 mo, \a 
Hncno AeKOAnpoBaHHbix cwMBonoB, bnboahmnx 
M3 fleKOflepa, paBHO 144. 

CornacHO cpnr. 10, b perncTpe b xpaHMTca 
3HaHeHne SHeprnn cnMBona, nonynaeMoe 
B03BeAeHneM b KBaApaT BbixoAHoro cnrHana 
ofyhepyMvnem 713 pa3HeceHHbix cnmanoB, 
M3o6pa>KeHHoro Ha cpnr. 8, b perncTpe S 
HaKannnBaeTCfl 3HaMeHne SHeprnn, BbiBOAnMbie 
M3 perncTpa b, m b perncTpe n xpaHMTca 
HaKonneHHoe nucno nocTynaioii^nx cuMBonoB. 
TaKMM o6pa30M, b perncTpe b xpaHHTca 
3HaneHne SHeprnn nociynaioiAnx CMMBonoB, a b 
perncTpe S HaKannnBaioTca SHa'-ieHnn SHeprnn 



xpaHamnMcn b perncTpe n. 

CornacHO cpnr. 8 n 10 npi/iHHTbitf cnman 
noflBepraeTca oiothio nocpeACTBOM amwaiem 
711 n nocpeACTBOM o6"beAHHHTena 713 
pa3HeceHHbix curHanoB o&hep,\AHS\&Tcn 0 
cumanaMM, npnHATbiMn no MHO>KecTBeHHbiM 
nyT^M. 3aTeM AeTeKTop 740 KaApa npuHMMaeT 
o&beAHHeHHbifi cnman, BbiBOAMMbiM M3 
o6-beAMHMTena 713 pa3HeceHHbix curHanoB, 
o6Hapy>KHBaeT npuroAHbiti KaAP c noMoiAbio 
npoL^eAypbi, npeACTaBneHHOM Ha cpnr. 10, n 

cnman co 3HaMeHneM "no>Kb" (0) b 
; pe3ynbTaTaMH o6Hapy>KeHHfl 



3aTeM cornacHO cpnr. 10 AeTeKTop 740 
KaApa Ha STane 1011 HHHi4nann3npyeT perncTp 
S n perncTp n (S=0 n n=0). nocne 
MHML(nann3aL(nn, ecnn ooieAMHUTenb 713 
pa3HeceHHbix cnmanoB reHepupyeT buxoahom 
cnman, AeTeKTop 740 KaApa Ha 3Tane 1013 
BbNucnaeT SHa'-ieHne SHeprnn cnMBona, 
B03BOAA b KBaApaT BbixoAHOM curHan 
o6-beAHHMTena 713 pa3HeceHHbix curHanoB, u 
coxpaHfieT 3HaneHne b perncTpe b. Ha STane 
1015 fleTeKTop 740 Kaflpa o6HOBnaeT perncTp S, 
npuSaBnaa 3HaHeHne perncTpa b k 
npeANAy^eMy 3Ha4eHnio perncTpa S, m 
o6HOBnaeT nncno nocTynaioii^nx cnMBonoB, 
yBenHMHBaa 3HaHeHne perncTpa n Ha eAUHMi^y. 
nocne yBenn^eHMfl 3HaMeHnn perncTpa n 
AeTeKTop 740 KaApa Ha 3Tane 1017 
onpeAenneT, AOCTurno nn 3Ha4eHne perncTpa n 
Hucna 144. TaKnM o6pa30M, nocKonbKy AaHHbie 
5-MnnnnceKyHAHoro KaApa coctost M3 144 
cnMBonoB, Ha STane 1017 BbmcHfleTca, 
nonHOCTbio nn npuH^Tbi AaHHbie 
5-MnnnnceKyHAHoro KaApa. Ecnn Ha 3Tane 1017 
BbmcHaeTca, hto 3HaHeHne perncTpa n MeHbiue 
144, AeTeKTop 740 Kaapa B03BpainaeTCH k 3Tany 



1013 flnfl noBTopeHMfl npoi4eflypbi oGHapyweHMfl 
3HaMeHMH 3Heprnn nocTynaioLunx cumbojiob n 
HaKonjieHHH 3HaMeHna perncTpa S, nocKonbKy 
npneM flaHHbix 5-MnnnnceKyHflHora Kaflpa eifle 
He 3aBepiiieH. 

Korfla, HaKOHei^, 3HaMeHue perncTpa n 
AocTuraeT 144, fleTeKTop 740 Kaflpa flenaeT 
BbiBOfl o nojiHOM npneMe flaHHbix 
5-MnnnnceKyHflHoro Kaflpa n cpaBHnBaeT Ha 
STane 1019 3HaMeHne, HaKonneHHoe b perncTpe 
S, c noporoBNM 3HaMeHneM. B flaHHOM cny^ae 
noporoBoe 3HaMeHne ycTaHOBneHO paBHbiM 

MMHMMajlbHOMy 3H34eHHK) 3HeprHH 

5-MnnnnoehcyHflHoro npnroAHoro Kaflpa, n era 
mo>kho ncnojib30BaTb b KaMecTBe onopHoro 
3Ha4eHH^ Ann npwHSTMfl penieHMS o npMeMe 
5-MnnnnceKyHflHoro Kaflpa. Ecnn b pe3ynbTaTe 
cpaBHeHHfi OKa3biBaeTca, mto 3HaMeHne 
perncTpa S 6onbLue noporoBoro 3HaMeHna, 
AeTeKTop 740 KaApa nepexoAUT k 3Tany 1021, 
MTo6bi BbiBeoTM Ha 6noK 730 npnHSTns pemeHun 
no KaApy cnrHan co 3HaMeHneM "noTHHa"; ecnn 
OKa3biBaeTcn, hto 3HaneHne perncTpa S MeHbiue 
noporoBoro 3HaHeHMfi, to fleTeKTop 740 Kaflpa 
nepexoAUT k STany 1023, mo6bi BbiBeoTM Ha 
6jiok 730 npHHHTHfl peweHMfi no KaApy CMman 
co 3HaHeHnei\/i "no>Kb". KorAa Ha 6tiok 730 
npuHATUfi penieHUfl no KaApy nociynaeT cnrHan 
oo 3HaHGHMGM "no>Kb", nepeflaiomee ycTpoMCTBO 
ooyii^eoTBrifleT pe>KMM npepbiBnoToti nepeflaMn, 
noflaBnas nepeAany ynpaBnaroiAero 
coo6nieHHfi. 

KorAa b cooTBeTCTBnn c npou,eAypoM, 
npeAOTaBfieHHoti Ha cjanr.1 0, AeTeKTop 740 
Kaflpa reHepupyeT cnrHan co 3HaneHMeM 
"ncTMHa" uriM cuman co 3HaneHMeM "noxb", 
6jiok 730 npuHHTHfi penieHun no KaApy 
nocpeACTBOM npoueaypbi, npeACTaBneHHon Ha 
cj3nr.12, reHepupyeT cnrHan ynpaBneHna f\nn 
ocyii(ecTBneHMfl BbiSopa AnnHbi KaApa. Our. 12 
npeACTaBnneT co6om 6noK-cxeMy, 
MnniocTpupyioinyio cnoco6 npMH^Tna penieHna 
OTHOCMTenbHO AnnHbi KaApa n era HannMna, 
ocyiAecTBnfleMoro otiokom 730 npwHflTws 
peiueHHfl, M3o6pa>KeHHbiM Ha c£>nr.8. 

ComacHO cpnr. 12 6noK 730 npwHflTws 
peiueHHfl no Kaflpy, Ha STane 1211, onpeflenaeT, 
BbiAaeT nn AeTeKTop 740 KaApa cm man, 
HMeroinnM 3HaneHne "ncTHHa". Ecnn 
nocTynnBiiiMM cnrHan o6Hapy>KeHHfi KaApa 
MMeeT 3HaHeHne "ncTMHa", 67iok 730 npMHATMa 
peiueHUfl no KaApy Ha 3Tane 1213 npoBepfleT 
3HaneHne cumana, BbiAaBaeMoro aeTeKTopoM 
725 uy\K. Ecnn Ha STane 1213 BbmcHaeTca, mto 
cnrHan, nocTynnBLUMn ot fleTeKTopa 725 I4I/IK, 
nivieeT 3HaneHne "ncTnHa", 6noK 730 npnHHTna 
peiueHna no KaApy Ha STane 1215 reHepnpyeT 
cnrHan BKJIKDHEHHE, noflaBaeMbin Ha 
ceneKTop 731, nocne 4ero npoueAypa 
3aKaHHHBaeTcsi. Oah3ko, ecnn Ha STane 1211 
BbmcHfleTCfl, 4to nocTynnBiunn cnrHan 
o6Hapy>KeHnfl KaApa He MMeeT 3HaneHne 
"ncTHHa", 6hok 730 npnHATMfl peiiieHna no KaApy 
reHepnpyeT cm man OTKJIKDMEHME, 
noAaBaeMbin Ha ceneKTop 731, nocne Hero 
npoL4eflypa 3aKaHHHBaeTcn. KpoMe Toro, ecnn Ha 
3Tane 1213 BbmcHfieTCfl, 4to BbixoAHon cnrHan 
AeTeKTOpa 725 L|HK He MMeeT 3HaMeHMe 
"HCTMHa", 6hok 730 npnHflTMW peiiieHns no KaApy 
reHepnpyeT cm man OTKJllOMEHME, 
noAaBaeMbiM Ha ceneKTop 731, nocne Hero 
npoLieAypa 3ahcaHHMBaeTca. B ashhom cny-iae 
onoK 730 npMHATMfi peiueHMfi no KaApy MO>KeT 
npMHMMaTb peiueHMe o tom, npoMcxoAMT MnM He 
npoMcxoflMT npneM AaHHbix Kaflpa, onnpaflcb 



TonbKO Ha BbixoflHon cnman fleTeKTopa 740 
Kaflpa. 

3aTeM ceneKTop 731 Bbi6MpaeT BbixoflHOM 
cm man fleKOflepa 721 Ana noAaHM ero Ha 
KOHTponnep 733 MOAeMa MnM ynpaBn^eT (b 
CMbicne 6noKMpoBKM) noAaneM BbixoAHoro 

CMmanoM ^BKJIHDHEHUE mhm OTKJ1K3HEHME, 
KOTopbie BbiAaeT 6noK 730 npMHATMfl peiueHMfl 
no KaApy. 

npM onMcaHMM cpnr.8, 10 n 12 
npeAnonaranocb, 4to npMHMMaeMbiM KaAP 
MMeeT AJiMHy 5 mc. OflHaKO npeflCTaBneHHbiM 
BbiLue cnoco6 o6Hapy>KeHMfl Kaflpa m npMHATMn 
penieHMfl no KaApy c TeM »ce ycnexoM mo>kho 
npMMeHETb k KaApaM, MMeioiAMM MHyio AnMHy. 
TaKMM o6pa30M, b cnynae 20-MMnnMceKyHAHoro 
KaApa oGpaLAeHHbiM nepeMe>KMTenb 717, 
fleKOflep 721 m AeTeKTop 725 L(HK, 
M3o6pa>KeHHbiH Ha 4>nr.8, MOAncf)Hi4HpyfOTCfl a™ 
npMeMa m o6pa6oTKM 20-MMnnMceKyHAHoro 
KaApa, a AeTeKTop 740 KaApa 06 h a py>KM BaeT 
Kaflp b cooTBeTCTBnn c npoL^eflypoM, 
npeflCTaBneHHon Ha cj3nr.11. TaKMM o6pa30M, b 
cnyMae 20-MMnnnceKyHflHoro Kaflpa, Korfla 
MMcno CMMBonoB, BbiBOAMMbix M3 KOAepa 
nepeflafomero ycTpoMCTBa, paBHO 576, AeTeKTop 
740 Kaflpa HaKannMBaeT 3HaneHMe SHeprMM 

CMMBOnOB, npMHSTblX b TeMeHMe 

npoflon>KMTenbHOCTM 576 CMMBonoB, m 
cpaBHMBaeT HaKonneHHoe 3Ha4eHMe c 
noporoBbiM SHaneHMeM, HTo6bi onpeflenMTb, 
o6Hapy>KeH KaAP MnM HeT. B ashhom cnynae 
noporoBoe SHa'-ieHMe atia 20-MMnnMceKyHAHoro 
KaApa MO»ceT ycTaHaBnMBaTbCfl paBHbiM 

MMHMManbHOMy 3HaHeHMK) SHeprMM 

20-MMnnMceKyHAHoro npMroflHoro Kaflpa m 
Mcnonb30BaTbca b KanecTBe onopHoro 3HaHeHMfl 
flna onpefleneHMfl HanM'-iMfl npMeMa flaHHbix 
20-MMnnMceKyHflHoro Kaflpa. 

B Ta6nMue 5 npMBefleHbi pe3ynbTaTbi 
npMH^TM^ peiueHM^, ocymecTBnaeMoro 6hokom 
730 npMHATMfl peiueHMfi no Kaflpy Ha ochob3hmm 
BbixoflHbix CMmanoB AeTeKTopa 740 Kaflpa m 
fleTeKTopa 725 14HK, cornacHO npoL^eflype, 
npeAOTaBneHHOM Ha cpnr.1 2. 

CornacHO Ta6nMLie 5, Korfla 06a BbixoflHbix 
CMmana fleTeKTopa 740 Kaflpa m fleTeKTopa 725 
UMK He MMefOT aHa^eHne "ncTnHa", 6noK 730 
npMHflTMB peiueHnn no KaApy AenaeT BbiBOfl, hto 
nepeflaioiAee ycTpoMCTBO He nepeflaeT KaAP 
coo6ifleHn?i ("HeT KaApoB") MnM mto KaAP 

COAep>KMT 0lUM6Ky ("OlilM60HHblM KaAP"). 

CornacHO flaHHOMy BapMaHTy peannsai^MM, 
Korfla 06a BbixoAHbix cnrHana - AeTeKTopa 740 
Kaflpa m fleTeKTopa 725 L(HK - MMeioT 3HaneHMe 
"no>Kb", 6noK 730 npMH^TM^ peiiieHna no KaApy 
flenaeT BbiBOfl, 4to nepeflaioiflee ycTponcTBO He 
nepeAaeT KaAP coo6ii4eHM^; KorAa oamh M3 
BbixoAHbix CMrHanoB, nMoo fleTeKTopa 740 
Kaflpa, nM6o fleTeKTopa 725 14HK, ^BnaeTC^ 
no>KHbiM CMTHanoM, 6noK 730 npMHATna 
peiiieHna no KaApy A^aeT bnboa, mto 
cooTBeTCTByfomnn Kaap coo6LfleHna aBnneTca 

OllinCJOMHblM KaflpOM. 

Ha a>Mr.9 M3o6pa>KeHO npMeMHoe 
ycTpoMCTBO, OTBeMaioLflee eme oflHOMy 
BapMaHTy peann3ai4MM HacTonmero 
M3o6peTeHn?i, Korapoe BKnic-iaeT b ce6a flBa 
fleTeKTopa Kaflpa, npeflHa3HaHeHHbix flnn 
o6Hapy»ceHMfl KaflpoB, nMeioi^nx flBe pa3Hbie 
flnMHbi. OMr. 11 npeflCTaBnaeT co6on 
6noK-cxeMy, nnmocTpnpyKJii^yio cnoco6 
o6Hapy>KeHMfl npMroflHoro Kaflpa, 
ocyinecTBnaeMbiM Ha BTopoM fleTeKTope 741 



Kaflpa, H3o6pa>KeHHOM Ha cpnr.9. 

B HM»cecneAyK)LLieM 
npeflnonaraeTCfl, mto nepBbiM v\ btopom Kaflp 
HMeroT flnnHy cooTBeTOTBeHHO 5 mc m 20 mc. 
flanee, nepBbiM Kaflp flnMHOM 5 mc m btopom 

Kaflp flnMHOM 20 MO COCTOflT COOTBSTCTBeHHO M3 

144 cuMBonoB m 576 cmmbojiob. 

CornacHO cpMr. 9 npneMHoe ycTpoticTBO 
BKrucwaeT b ce6fi nepBbiM fleTeKTop 743 Kaflpa v\ 
BTopoM fleTeKTop 741 Kaflpa, npeflHa3HaMeHHbie 
flna npneMa KaflpoB, MMewLflMX pa3Hyio flnnHy. 
OcTaribHbie CTpyKTypw ocTaioTca TahcuMM xs, KaK 
Ha cpMr.8. CornacHO cpMr. 9 nepBbiM fleTeKTop 
743 Kaflpa flBnseTCfl fleTeKTopoM 
5-MnnnnoeKyHflHoro Kaflpa, a btopom fleTeKTop 
741 Kaflpa ABnaeTCfl fleTeKTopoM 
20-MnnnnceKyHflHoro Kaflpa. nepBbiM fleTeKTop 
743 Kaflpa ocyiflecTBfifleT Te >Ke onepau,MM, 
npeflCTaBneHHbie Ha cpnr.10, mto m fleTeKTop 740 
Kaflpa, H3o6pa>KeHHbiM Ha cpwr.8. 

AHanornMHO BTopoM fleTeKTop 741 Kaflpa 
npHHMMaeT BbixoflHOM Guman o6"beflHHMTenfi 
713 pa3HeoeHHbix CMmanoB, o6Hapy>KHBaeT 

npHrOflHblM BTOpOM Kaflp B COOTBeTCTBMH C 

npou,eflypoM, npeflCTaBneHHOM Ha cpMr.11, v\ 
BbiBOflHT CHman, cnocoo"HbiM npMHMMaTb 



ot pe3ynbTaTOB o6Hapy>KeHMfi, STanu 
1111-1115, o6o3HaMeHHbie Ha cpnr.11, 
nfleHTUHHbi STanaM 1011-1015, ooo3HaHeHHbiM 
Ha cpHr. 10. OflHaKO btopom fleTeKTop 741 Kaflpa 
noBTopaeT STanu 1113 n 1 1 15 flo Tex nop, noKa 
Ha STane 1117 He o6Hapy>KHTCfi, mto 3HaneHMe 
perncTpa n flocTnr.no 576. nocne SToro btopom 
fleTeKTop 741 Ha 3Tane 1119 cpaBHMBaeT 
HaKonneHHoe 3HaHeHne perwcTpa S c 
noporoBbiM 3Ha4eHneM c i_(enbio onpeflenHTb, 
npeBbiiuaeT nu HaKonneHHoe 3Ha4eHne 
perncTpa S noporoBoe 3H&AeHV\e. Ecjih b 
pe3yribTaTe cpaBHeHHfl o6Hapy>KMBaeTCfl, mo 
3Ha4eHne pemcTpa S oonbwe noporoBoro 
SHa^eHU^, to BTopow fleTeKTop 741 Kaflpa Ha 
STane 1121 BbiflaeT Ha otiok 750 npnHfiTMfi 
peiueHwn no Kaflpy cwman, WMeioiflMM 3Ha4eHne 
"ncTMHa"; ecnn 3HaneHne pemcTpa S MeHbiue 
noporoBoro ana^enm, btopom fleTeKTop 741 
Kaflpa nepexoflMT k STany 1 1 23 m BbiflaeT Ha 
6noK 750 npHHfiTnfl peweHMfi no Kaflpy curHan 



nonyMMB ot nepBoro 743 w BToporo 741 
fleTeKTOpoB Kaflpa ci/iman co 3HaHeHneM 
"ncTMHa" unn "no>Kb", 6hok 750 npuHATun 
peweHMfl no Kaflpy ocymecTBfifleT npou,eflypy, 
npeflCTaBneHHyio Ha cpnr.1 3. Onr.13 
npeflCTaBnaeT co6om 6noK-cxeMy, 
niiriiocTpnpyKJiflyK) cnoco6 onpefleneHna flnnHbi 
Kaflpa, ocyiflecTBfifieMoro otiokom 750 npuH^TM^ 
peiueHHfl no Kaflpy, H3o6pa>KeHHbiM Ha (pur. 9. 

CornacHO cpur.13 Ha STane 1311 6noK 750 
npuHflTna penieHUfl no Kaflpy npoBepaeT, HMeeT 
nu curHan, nocTynaioinMM ot nepBoro 743 n 
BToporo 741 fleTeKTOpoB Kaflpa, SHa^eHne 
"ncTMHa". B cnynae nocTynneHMH CMmana 
o6Hapy>KeHua Kaflpa, UMefomero 3Ha<-ieHMe 
"HCTMHa", 6hok 750 npHHATMB peiueHMfl no Kaflpy 
Ha STane 1313 onpeflenseT, ot o6omx nM, 
nepBoro 743 v\ BToporo 741 fleTeKTOpoB Kaflpa, 
nocTynnriM cumaribi ooHapyxeHMa Kaflpa b 

o6omx, nepBoro 743 n BToporo 741 fleTeKTOpoB 
Kaflpa, nocTynnnn curHaribi o6Hapy>KeHMfl Kaflpa 
b SHa^eHnu "ncTMHa", 6jiok 750 npMHflTwa 
peiueHna no Kaflpy Ha STane 1315 npoBepaeT, 
BbiflaeT nu nepBbiM fleTeKTop 725 L4MK cuman, 
HMeiomuM 3Ha4eHne "ncTHHa". Korfla ot nepBoro 



fleTeKTopa 725 L(HK nocTynaeT cuman, 
MMeioLflnfi 3HaHeHne "ncTMHa", 6jiok 750 
npwHHTHH peiueHMfl no Kaflpy nepexoflMT k 3Tany 
1317, HTo6bi onpeflejwb, BbiflaeT nu BTopoti 
fleTeKTop 727 L4MK curHan, MMeiomuM 3HaHeHne 
"MCTMHa". Koraa ot o6omx, nepBoro 725 u 
BToporo 727 fleTeKTOpoB l\\AK nocTynaioT 
cumanbi co 3HaneHneM "ncTHHa", 6hok 750 
npuHSTHfl peiiieHun no Kaflpy reHepupyeT Ha 
STane 1319 curHan BbiSopa Bbi62 flnn noflaHM 
Ha ceneKTop 731 c TeM, hto6n ceneKTop 731 
Bbi6pan BbixoflHOM cuman BToporo fleKOflepa 
723 n noflan Bbi6paHHbiM Kaflp Ha KOHTponnep 
733 MOfleMa. 

OflHaKO, ecnn Ha STane 1315 BbiflCHfieTcn, 
mto curHan, nocTynaioLflnii ot nepBoro 
fleTeKTopa 725 L(HK, He nMeeT 3HaneHne 
"MCTMHa", to 6noK 750 npMHATMfi penieHMH no 
Kaflpy npoBepaeT Ha STane 1321, MMeeT nw 
CMman, nocTynaioiflMM ot BToporo fleTeKTopa 
727 l^l/IK, 3HaMeHMe "MCTMHa". Echm b 
pe3ynbTaTe npoBepKM 
nocTynaroinnti cuman hi 
to otiok 750 npuHfiTMfi peiueHnfi no Kaflpy 
nepexoflMT k STany 1319 m reHepwpyeT curHan 
Bbi6opa Bbi62 flna noflanw Ha ceneKTop 731 . no 
cumany Bbi6opa Bbi62 ceneKTop 731 Bbi6MpaeT 
BbixoflHoti CMman BToporo fleKOflepa 723 m 
BbiBOflMT Bbi6paHHbiM CMman Ha KOHTponnep 
733 MOfleMa. OflHaKO, ecnn Ha STane 1321 
BbmcHfleTcs, mto BbixoflHOM CMman BToporo 
fleTeKTopa 727 L4MK MMeeT SHa^eHMe "no>Kb", 
ceneKTop 731 BbiflaeT cwman OTKJlK)MEHME m 
saKaHMMBaeT npoi^eflypy. B stom cnynae 
ceneKTop 731 He Bbi6MpaeT hm oamh M3 
BbixoflHbix CMmanoB nepBoro m BToporo 
fleKOflepoB 721 m 723. TaKMM o6pa30M, Ha 
KOHTponnep 733 MOfleMa He nocTynaeT HMKaKMX 

flaHHblX. 

KpoMe Toro, ecnM Ha STane 1313 

BblflCHfieTCfl, HTO TOnbKO OflMH M3 fleTeKTOpoB 

Kaflpa, nw6o nepBbiM 743, nw6o btopom 741, 
BbiflaeT CMman, MMeioiflMM 3HaneHMe "MCTMHa", 
to 6noK 750 npwHSTwa peujeHM3 no Kaflpy 
onpeflenaeT Ha STanax 1323 m 1329, nocTynaeT 
nM stot CMman ot nepBoro fleTeKTopa 743 
Kaflpa MnM ot BToporo fleTeKTopa 741 Kaflpa. 
EcnM b pe3ynbTaTe BbmcHfleTca, mto CMman co 
3HaneHMeM "MCTMHa" nocTynMn ot nepBoro 
fleTeKTopa 743 Kaflpa, 6noK 750 npMHATMfl 
penieHMfl no Kaflpy npoBepneT Ha STane 1325, 
BbiflaeT nM nepBbiM fleTeKTop 725 L(HK CMTHan 
co 3HaneHMeM "MCTMHa". EcnM buxoahom CMrHan 
nepBoro fleTeKTopa 725 I4MK MMeeT 3HaneHMe 
"MCTMHa", 6noK 750 npMHfiTMH peiueHMa no Kaflpy 
reHepMpyeT Ha 3Tane 1327 caiman Bbi6opa Bbi61 
flna noflaMM Ha ceneKTop 731. EcnM xe 
BbixoflHOM CMman nepBoro fleTeKTopa 725 I4MK 
MMeeT 3HaneHMe "no>Kb", 6noK 750 npMH^TMfl 
penieHMfl no Kaflpy reHepMpyeT CMman 
OTKJIKDMEHHE. B pe3ynbTaTe, no CMmany 
Bbi6opa Bbi61 ceneKTop 731 Bbi6MpaeT 
BbixoflHOM CMrHan nepBoro fleKOflepa 721 flna 
nofla^M Ha KOHTponnep 733 MOfleMa, a no 
CMmany OTKJllOHEHME 6noKMpyeT BbixoflHbie 
CMmanbi nepBoro m BToporo fleKOflepoB 721 m 
733. 

KpoMe Toro, 6jiok 750 npuHHTM^ peiueHun no 
Kaflpy onpeflenweT Ha 3Tane 1329, nocTynaeT nu 
ot BToporo fleTeKTopa 741 Kaflpa CMrHan co 
3HaneHMeM "MCTMHa". EcnM sto TaK, to oTiok 
750 npMH^TM^ penieHM^ no Kaflpy onpeflen^eT 
Ha STane 1311, BbiflaeT nM BTopofi fleTeKTop 727 
I4MK CMman co 3HaneHMeM "MCTMHa". EcnM 
btopom fleTeKTop 727 L(HK BbiflaeT CMman, 



MMefOLi^MM 3HaMeHue "ncTMHa", 67iok 750 
npuHHTi/ifi peiueHnfi no Kaflpy nepexoflMT k 3Tany 
1319 m reHepupyeT cnman Bbi6opa Bbi62 pjva 
noAann Ha ceneKTop 731. Ecru >Ke BTopofi 
AeTeKTop 727 UMK BbiflaeT curHan, MMeioiflMM 
3Ha4eHne "no>Kb", 6tiok 750 npuHflTnn peiueHMfl 
no Kaflpy BbiflaeT Ha ceneKTop 731 ci/iman 
OTKXIKDHEHUE, b pe3ynbTaTe, no onmany 
Bbi6opa bn62 ceneKTop 731 Bbi6npaeT 
BbixoflHOM cuman BToporo fleKOflepa 723 flna 
noflaMH Ha KOHTponnep 733 MOfleMa, a no 
cumany OTKJIKDMEHME 6noKnpyeT BbixoflHbie 
cnmanbi nepBoro n BToporo fleKOflepoB 721 n 
723. 

B Taeniae 6 npeflCTaBneHbi BbixoflHbie 
cnrHanbi fleTeKTopoB 741 n 743 Kaflpa, 
fleieKTopoB 725 v\ 727 L(MK m onoKa 750 
npHHfiTWfl peiueHMfl no Kaflpy b cooTBeTCTBHH c 
npoLieaypofi, npeflCTaBneHHofi Ha c£nr.13. 

YnoM^HyTbiCi b Taeniae 6 "Jlo>KHbi£i hcaflp" 
03HanaeT, mo nepeflaioiflee ycTpotfcTBO He 
nepeflaeT Kaflp coo6meHWfi (T.e. "HeT KaflpoB") 
hum hto Kaflp b xofle nepeflann nony-inn 0Lun6Ky 
(t. e. "OiuM6o , -iHbiM Kaflp"). B cnynae "Jlo>KHbiCi 
Kaflp" 6jiok 750 npuHflTMfl peiueHMfl no Kaflpy 
npoBepaeT BbixoflHbie cnrHanbi fleTeKTopoB 741 
m 743 Kaflpa n fleTeKTopoB 725 n 727 L4MK, 
htoon onpefleiiMTb, cooTBeTCTByeT nw no>KHbiM 

Kaflp COCTOSHMIO "HeT KaflpoB" i/inn COCT03HMIO 

"Oiun6oHHbiti Kaflp". ComacHO flaHHOMy 
BapwaHTy peann3aL^nu 6tiok 750 npMHirrMS 
peiiieHna no Kaflpy BbiflaeT pe3ynbTaTbi 

npHHflTWfl peiUeHUfl B COOTBeTCTBMM c 

BblXOflHbIMM cwmanaMM fleTeKTopoB 741 m 743 
Kaflpa i/i fleTeKTopaMM 725 m 727 I4I/IK comacHO 
Ta6ni/iu,e 7. 

BbixoflHbie cumanbi 6noKa 750 npuHATna 
peiueHun no Kaflpy noflaioTca Ha KOHTponnep 
733 MOfleMa, comacHO 4>wr.14. 

ComacHO cpur. 14, Korfla 67iok 750 npuHATun 
peiueHHfl no Kaflpy reHepupyeT curHan Bbioopa 
bn61 unn Bbi62, ceneKTop 731 Bbi6npaeT 
fleKOflnpoBaHHoe coo6ifleHne flna Kaflpa, 
cooTBeTCTByioiflero curHany Bbi6opa, n BbiBOflWT 
Bbi6paHHoe coo6iAeHne Ha KOHTponnep 733 
MOfleivia. 3aTeM KOHTponnep 733 MOfleMa 
BbiflaeT npuHAToe coo6iiieHne Ha npoLieccop 
BepxHero ypoBHH. OflHara, Korfla 6noK 750 
npuHflTna peiueHMfl no Kaflpy reHepupyeT 
enman OTKJllOHEHME, ceneKTop 731 
6noKi/ipyeT BbixoflHofi nyTb fleKOflnpoBaHHoro 
coo6meHH3. B stom cnynae KOHTponnep 733 
MOfleMa npoBepneT on man npuHATnn peweHMfl 
no Kaflpy, BbiflaBaeMbiCi otiokom 750 npnHATna 
peiueHMfl no Kaflpy. Korfla curHan npuHATHfl 
peiueHna no Kaflpy npeflCTaBnaeT cocTOHHue 
"HeT KaflpoB", KOHTponnep 733 MOfleMa He 
BbiflaeT Ha BepxHnti ypoBeHb pe3ynbTaT 
npMH^Tna peiueHHS, onpeflenuB, hto ot 
nepeflaioiflero ycTpoticTBa He 6bino nepeflaHO 
HHKaKoro coo6meHHfl. Ecnw we curHan npwHfvmfl 
peweHUfl no Kaflpy npeflCTaBnaeT cocTOHHue 
"OLUn6oHHbifi Kaflp", KOHTponnep 733 MOfleMa 
BbiflaeT pe3ynbTaT npnHATna pemeHua Ha 
npoLieccop BepxHero ypoBHfi, onpeflenuB, hto 
nepeflaioiflee ycTpoficTBO nepeflano 
coo6meHne, ho b xofle nepeflanw b 3to 
coo6meHne BHeflpunacb oniMOKa. TaKMM 
o6pa30M, npoLieccop BepxHero ypoBHfi 
nonynaeT B03MO>KHOCTb npeflnpi/iHsrrb 
Haflne»caL4ne fleMCTBua b OTHOiueHnn 
oujn6oHHoro Kaflpa. 

*Mr. 15 nnniocTpupyeT pe3ynbTaT 
MOflennpoBaHna o6pa6oTKH ynpaBnaioiAMX 
coo6meHMM, HMeioLnnx nepeMeHHyio flnnHy 



Kaflpa, Ha BbifleneHHOM KaHane ynpaBneHnq b 

COOTBeTCTBMM C HaCTOflLL(HM n3o6peTeHneM. Ha 

cpnr.15 M3o6pa>KeH pe3ynbTaT cpaBHeHMfi 
nponycKHOti cnoco6HOCTn npn ncnonb30BaHnn 
Ha BbifleneHHOM KaHane ynpaBneHMfl 
5-MnnnuceKyHflHoro Kaapa n 

20-MnnnnceKyHflHoro Kaflpa. B flaHHOM cnynae 
npflMoti KaHan naKeTHoro TpacjDMKa 
xapaKTepn3yeTcn CKopocTbio nepefla'-in flaHHbix 
307,2 k6ht/c, KaflpoM qbi/iKci/ipoBaHHOM flnnHbi, 

paBHOM 20 MC, M KKO (K03Cj3CpMLiHeHTOM 

KaflpoBOM oluh6kh) 1%. 

ComacHO onncaHHOMy Bbiiue cucTeMa 
Mo6nnbHOM CBA3M MflKP comacHO HacTOflineMy 
M3o6peTeHnio HMeeT cneflyioi^ne 

npenMymecTBa: 

(1) YnpaBnaioLLiee coo6ii(eHne, 
nepeflaBaeMoe no BbifleneHHOMy KaHany 
ynpaBneHMfl, MMeeT pa3Hyio flnnHy b 
cooTBeTCTBHH c pa3MepoM ynpaBn^ioinero 

C006lfleHMfl, HTO flaeT B03MO)KHOCTb yBenMHMTb 

nponycKHyio cnoco6HOCTb m yMeHbiunTb 
3aflep>KKy TpacpMKa nyTeM ncnonb30BaHMfl 
BbifleneHHoro KaHana ynpaBneHUR 

(2) BbifleneHHbiM KaHan ynpaBneHun 
Mcnonb3yeTC3 b pe>KMMe npepbiBMcraro 
ynpaBneHMJi b COOTBeTCTBMM c 
HanMHMeM/oTcyTCTBMeM ynpaBnaioiMero 
coo6LneHna, noflne^aiflero nepeflane. 

(3) CucTeMa o6ecnennBaeT Hafle>KHyio 
nepefla^y nocpeflCTBOM 6onee 6bicTporo 
o6Hapy»ceHMfl n McnpaBneHMfl oujm6ok no 
cpaBHeHMK) c CMCTeMOM IS-95. KpoMe raro, 

acpcjjeKTMBHO ncnonb3yeT pecypcu 
6naroflapa npMMeHeHMio 
onTHManbHOM KaHanbHOM cpeflbi w MO>KeT 
npeflocTaBnnTb ynyHiueHHoe ronocoBoe 
o6cny>KHBaHMe nocpeflCTBOM BbifleneHHoro 
KaHana ynpaBneHna, 4to flaeT B03MO>KHOCTb 
scfjc^eKTHBHO noflflep>KHBaTb cooGmeHne IS-95. 

(4) B cucTeMe Mo6nnbHoii CB33H MflKP 

MMeeTCa B03MO>KHOCTb CHH3MTb BepO^THOCTb 

npMeMa onin6oHHbix KaflpoB 6naroflapa 
Mcnonb30BaHnio pe3ynbTaTa M3MepeHM3 
SHepruM Kaflpa m pe3ynbTaTa o6Hapy>KeHHfl 
ollim6km. 

XoTn onucaHne M3o6peTeHMfl 6a3MpyeTCfi Ha 
KOHKpeTHbix BapMaHTax era peanM3au,MM, 
cneL(nanMCTaM oneBUflHO, hto oho flonycKaeT 
pa3nnHHbie H3MeHeHi/ia b cpopMe m fleTanax, He 
npeflycMaTpMBaioiflne Bbixofl 3a paMKM 
cyiflHOCTM m o6"beMa H3o6peTeHna, 3aflaHHbie b 
HH>KenpnBefleHHOki cf)opMyne M3o6peTeHna. 

(UopMyna M3o6peTeHiisi: 

1 . YcTpoticTBO flna nepeflann flaHHbix no 
BbifleneHHOMy KaHany ynpaBneHMfl flnw CMCTeMbi 
MHO>KecTBeHHoro flocTyna c koaobnm 
pa3fleneHMeM (MflKP), HMeioiflMX no MeHbiiiew 
Mepe, flBe pa3nnHHbie flnuHbi Kaapa, 
coflep>Kamee KOHTponnep MOfleMa flna 
o6Hapy>KeHMfl TMna coo6meHMfl, BbiBOfla 
coo6ifleHHfi, noflne>KaLuero nepeflane no 
BbifleneHHOMy KaHany ynpaBneHMfl, u cm man 
ynpaBneHMfl b BMfle cnrHana Bbi6opa Kaflpa 
coo6ifleHua, cooTBeTCTByiomero 
o6Hapy»ceHHOMy TMny coo6iMeHMfl, no MeHbiueti 
Mepe oflMH reHepaTop coo6LueHMfl, 
npeflHa3HaHeHHbiM flna reHepMpoBaHMfi Kaflpa 
flaHHbix cooo"LueHMfl, noflne>KaiAero nepeflane, b 
COOTBeTCTBMM c CMrHanoM Bbi6opa Kaflpa, M 
paciiiMpMTenb, npeflHa3HaHeHHbiM flnsi 
paauMpeHMfl Kaflpa flaHHbix coo6ifleHMfl flna 
BbifleneHHoro KaHana ynpaBneHna. 

2. YcTpoMCTBO no n. 1, OTnuHaiomeeca TeM, 
hto reHeparop coo6ineHna saKnic-iaeT b ce6e 



reHepaTop m/iKnunecKoro M36biTOHHoro KOfla 
(L(HK), npeflHa3Ha , -ieHHbM flna reHepnpoBaHna 
6mtob 141/IK a™ coo6meHHfl, 
xapaKTepn3yioineroofl flni/iHofi Kaflpa, 
onpefleneHHotf b cooTBeTCTBHH c curHanon/i 
Bbi6opa Kaapa, ia ana flo6aBneHMfl k coo6meHMio 
6htob L(HK, reHeparap XBOCTOBbix 6"i/itob, 
npeAHa3HaHeHHbiti Ana reHepnpoBaHna 

XBOCTOBblX 6I/1TOB l/l flns flOO"aBneHI/lfl 

reHepupoBaHHbix XBOCTOBbix 6htob k 
BbixoflHOMy cumany reHeparapa L(HK, KOflep, 
npeAHa3HaMeHHbiM pnn KOflnpoBaHHfl flaHHbix 
Kaflpa, k KOTopbiM Ao6aBJieHbi XBOCTOBbie 6nTbi, 

O 3aAaHHblM K03CpCpWU,HeHT0M KOfll/ipOBaHMfl l/l 

nepeivie>KHTenb, npeflHa3HaHeHHbiti flna 
M3MeHeHna pacnono>KeHM^ 6htob b KaflpoBoii 
eflMHHL4e coo6ii(eHHfl. 

3. YcTpoMCTBO no n. 1, OTHMHaioLfleecfl TeM, 
hto KaAP AaHHbix cooo"LneHHfl BKnfc-iaeT b ce6a 
Kaflp flnwHOM 5 mc w Kaflp ajimhom 20 mc. 

4. YoTpoMCTBO no n. 1, OTni/inaioLfleecfl tgm, 
hto coo6ifleHne BKnioHaeT b ce6fl 
norb30BaTeribOKoe ynpaBnjuomee coo6ifleHi/ie, 
coo6meHne cnrHa.ni/i3ai4w/i h coo6"meHi/ie 
ynpaBneHMfl flocrynoM k opeAe nepeflani/i 
AaHHbix YL4C. 

5. ycTpoMCTBO no n. 1, OTniiHaioLfleecsi TeM, 
hto coflep>KMT reHepaTopbi coo6~LfleHnfi b 
Koni/inecTBe, paBHOM Hi/icny flni/iH Kaflpa 
coo6ii(eHHfl, noflnexramero nepeflane. 

6. ycTpoMCTBO no n. 1, OTnHHaioifleecfl TeM, 
hto coflep>KMT KOHTponnep Koscpcpni^neHTa 
ycuneHun, npeflHa3HaMeHHbifi pnn 
cpopMnpoBaHnn nni/i 6noKnpoBaHi/ifl ny™ pjin 
ynpaanaiomero coo6meHi/ia, noflnexaiflero 
nepeflane BbifleneHHoro KaHana ynpaBneHi/ia b 
cooTBeTCTBHH c CMmanoM ynpaBneHHfi 
KoscpcpMLineHTOM ycmieHHfl, nocTynaioiflUM ot 
KOHTponnepa MOAen/ia, npuneM KOHTponnep 
KoscpcpMi^neHTa ycMJieHMfl ocyiflecTBnfleT pe>KMM 
npepbiBucraM nepeflaMH (nn), b kotopom npn 
HanuMMM coo6ii(eHH^, no,qne>KaLnero nepeflane, 
cpopMnpoBaHne ny™ Ha BbifleneHHOM KaHane 
ynpaBneHna npoi/i3BOflHTca b cooTBeTCTBi/in c 
cnmanoM ynpaBneHna Koacpcpm^eHTOM 
ycwneHns, b cooTBeTCTBi/iw, a npw OTcyTCTBMH 
coo6i±ieHHfi, noflne>KaiAero nepeflane, nyTb 
6noKnpyioT. 

7. Cnoco6 nepeflaMM flaHHbix b cucTeMe 

MHO>KeCTBSHHOrO flOCTyna C KOAOBbIM 

pa3fleneHneM( MflKP), i/iMeioiMi/ix, no MeHbwefi 
n/iepe, flBe pa3ni/iHHbie flni/iHbi Kaflpa, 
3aKnK>HaK>Lnnficfl b tom, hto onpeflenaioT Tun 
coo6meHHfi, BbiBOflflT coo6ii(eHne, noflne>KaLflee 
nepeflane, no BbifleneHHOMy KaHany 
ynpaBneHUfi, v\ CHman ynpaBJieHna KaK CHman 
Bbi6opa Kaflpa cooSifleHHa, cooTBeTCTByioiuMti 
o6Hapy>KeHHOMy Tuny cooo~LfleHHH, reHepnpyioT 
AaHHbie Kaflpa coo6meHna, no,flne>Kamero 
nepeflane b cooTBeTCTBi/in c cumanoM Bbioopa 
Kaflpa coo6LneHHfl, pacniwpflioT flaHHbie Kaflpa 
coo6nieHHfl no BbifleneHHOMy KaHany 
ynpaBfieHna. 

8. Cnoco6 no n. 7, OTnuHaioLMMficfl tgm, mto 
STanbi reHepnpoBaHHfi flaHHbix Kaflpa 
3aKnKwaioT b ce6e STanbi, npw KOTopbix 
ocymecTBiifiioT reHepupoBaHne 6mtob L4HK Arm 
ooo6meHHfl, noAne>KaiAero nepeflaMe, v\ 
Ao6aBneHne k coo6ii(eHnio 6mtob I4MK; 
ocymecTBnflioT reHepupoBaHne XBOCTOBbix 
6htob m floGaBneHne reHepnpoBaHHbix 

XBOCTOBblX 6MTOB K C006LL(eHWO, K KOTOpOMy 

Ao6aBneHbi 6htn L(HK; KOflnpyroT flaHHbie 
Kaflpa, k KOTopbiM flo6aBJieHbi XBOCTOBbie 6nTbi, 

C 3aflaHHblM K03CpCpHL;MeHT0M KOflUpOBaHMfl M 



ocymecTBriaioT nepeMe>KeHMe, 
npeflH33HaHeHHoe flna n3MeHeHMfl 
pacnono)KeHMfl 6mtob b KaflpoBOM eflMHML^e 
coo6ifleHna. 

9. Cnoco6 no n. 7, OTJiMMaioiflUMCfl Ten/i, mto 
Kaflp flaHHbix coo6iMeHMfl BKnic-iaeT b oe6a Kaap 

flflMHOM 5 MC H Kaflp flflHHOki 20 MC. 

10. Cnoco6 no n. 7, OTnuHaioiflnticfl TeM, 4T0 
coo6ifleHne BKnic-iaeT b ce6a 
nonb30BaTeribCKoe coo6meHne, coo6ineHi/ie 
cnrHariM3aL(HM n coo6ifleHne ynpaBneHun 
flocTynoM k cpefle nepeflaHH flaHHbix (YflC). 

1 1 . Cnoco6 no n. 7, OTrinHaioiflnMCfl TeM, hto 
KOHTponnepoM cpopMMpyioT nnn 6noKnpyioT 
nyTM flfifi ynpaBriaioiflero cooGiMeHun, 
noflne»caiflero nepeflane, BbifleneHHoro KaHana 
ynpaBrieHMfl b cooTBeTCTBHH c cumanoM 
ynpaBrieHMfi KoacpcpML^neHTa ycurieHMfl, 
nocTynaioiflero ot KOHTponnepa MOfleMa, 
npuneM KOHTponnepoM K03cp4)ni4neHTa 
ycuneHMfl ocymecTBriflioT pe»ci/iM npepbiBMCTOM 
nepeflann (nn), b kotopom npH HariHHHH 
coo6ifleHna, noflne>Kaii4ero nepeflane, 
cpopMnpyioT nyTb Ha BbifleneHHOM KaHane 
ynpaBneHi/ia onrHanoM BbifleneHHoro KaHana 
ynpaBneHMH b cooTBeTCTBHH c cumanoM 
ynpaBneHMfl K03cpcpni4neHTa ycuneHna, a npn 
OTcyTCTBMM coo6ifleHnti, noflne>KaiMMX 
nepeflane, nyTb 6noKnpyioT. 

12. Cnoco6 no n. 11, OTnunaioiflnticfl TeM, 
hto K03c)3cpML^neHT ycwneHUfl nepeflann fln^ 
coo6ifleHHfi paBeH Hynio b pe>KHMe 
npepbiBMCTOM nepeflaHM. 

13. ycTpoMCTBO flna npneivia cnrHanoB 
ynpaBneHi/ia, nepeflaBaeMbix no BbifleneHHOMy 
KaHany ynpaBneHun flna CMOTeMbi MflKP, 
MMeioiflnx no MeHbniefi Mepe flBe pa3nnHHbie 
flnnHbi Kaapa, ooaepxamee OKMMaTenb, 
npeflHa3HaHeHHbiM flna OKaTna npnHSToro 
cumana, nepBbiw npneMHi/iK coo6ifleHMfl, 
npeflHa3HaHeHHNM flna o6paifleHHoro 
nepeMexeHMfl m fleKOflupoBaHU^ OKararo 
cumana, xapaKTepn3yioiflerocfi nepBOM flnnHoti 
Kaflpa, c B03MO>KHOCTbio BbiflaHM nepBoro 
coo6ifleHna, n flna o6Hapy>KeHHfl nepBoro 
cumana o6Hapy>KeHM^ L(MK, cooTBeTCTByioiflero 
fleKOflnpoBaHHOMy curHany, BTopofi npneMHnK 
coo6ifleHna, npeflHa3HaHeHHbin flna 
o6paii(eHHoro nepeMe>KeHHfl n fleKOflnpoBaHna 
OKararo cumana, xapaKTepn3yioinerocfi Brapow 

flnMHOM Kaflpa, C B03MO>KHOCTblO BbiflaHM 

BToporo coo6ineHH3, h flna o6Hapy>KeHHfi 
BTOporo cumana o6Hapy>KeHMfl UHK, 
cooTBeTCTByioinero fleKOflnpoBaHHOMy curHany, 
i/i KOHTponnep, npeflHa3HaneHHbiM flnn Bbi6opa 
Me>Kfly nepBbiM n BTopbiM coo6ifleHHfiMn b 
cooTBeTCTBHH c nepBbiM n BTopbiM cumanaMM 
o6Hapy»ceHMfl L(MK, nonyneHHbiMn nepBbiM 1/1 

BTOpbIM npMeMHMKaMM coo6meHMfl. 

14. YcTpoficTBO no n. 13, OTnunaioifleecfl 
TeM, hto KOHTponnep 3aKnioHaeT b ceoe 6noK 
npuHATHfl penieHUfl no Kaflpy, 
npeflHa3HaneHHbiM pnp, aHann3a nepBoro n 
BTOporo pe3ynbTaTOB o6Hapy>KeHua L4MK n 

BbinOnHeHHblM C B03MO>KHOCTbK5 npMHflTHfl 

penieHMfl no Kaflpy npi/iHSToro coo6ifleHnn m 
BbiflaHM cumana npuHHTiw peiiieHMB no Kaflpy, m 
ceneKTop, npeflHa3HaneHHbiM flna Bbi6opa 
oflHoro M3 fleKOflnpoBaHHbix cumanoB, 
BbiBOflMMbix v\3 nepBoro v\ BToporo npneMHMKOB 
coo6ifleHHfi, b cooTBeTCTBHH c cumanoM 
npMHflTwn peiueHHfl no Kaflpy. 

15. ycTponcTBO no n. 13, OTnunaioifleecfi 
TeM, hto nepBaa n Brapaa flnnHbi Kaflpa flaHHbix 
coo6ifleHna cocTaBnaioT cooTBeTCTBeHHO 5 n 20 



MC. 

16. YcTpoficTBO flns npneMa flaHHbix, 
nepeAaBaeMbix no BbiAeneHHOMy KaHany 
ynpaBneHUfl flna cncTeMbi MflKP, nMeiomnx, no 
MeHbweM Mepe, flBe pa3nnMHbie AnnHbi KaApa, 
3ahcnfOHafOL4ee b ce6e OKMMaTenb, 
npeAHa3HaMeHHbiM flna OKaTna npnHararo 
cnrHana, fleTeKTop KaApa, npeflHa3HaMeHHbin 
Ana o6Hapy>KeHHfi aHeprnn cxaToro cnrHana, 
xapaKTepn3yioineroofl nepBon n BTopon 
AnnHaMH KaApa, n flna BbiflaMn nepBoro n 
BToporo curHanoB o6Hapy>KeHnfl KaApa b 
cooTBeTCTBHn c pe3ynbTaT3Mn ooHapyweHna 
KaApa; nepBbin npneMHnK coo6meHnfl, 
npeAHa3HaHeHHbiti Ana oopaifleHHoro 
nepeMe>KeHM3 n AeKOflnpoBaHns OKaToro 
cnrHana, xapaKTepn3yioinerocfl nepBon AnnHon 
KaApa, pf\n BbiflaMn nepBoro cooo"meHnfr, 
Brapon npneMHHK ooo6meHHfl, 
npeAHa3HaMeHHbiM Ana o6pameHHoro 
nepeMe>KeHMfl n AeKOflnpoBaHns OKaToro 
cnrHana, xapaKTepn3yioLflerocfl BTopon AnnHon 
Kaflpa, Ana BbiflaMn BToporo ooo6LneHnn, n 
KOHTponnep, npeflHa3HaHeHHbin Ana BbiSopa 
Me>Kfly nepBbiM n BTopbiM ooo6meHHflMM b 
cooTBeTCTBHH c nepBbiM n BTopbiM cnmanaMn 
o6Hapy>KeHMfl Kaflpa fleTeiaopa Kaflpa. 

17. YcTpoMCTBO no n. 16, omnnaioLneecfl 
TeM, mto KOHTponnep 3aicnio4aeT b ce6e 6noK 
npuHATna peLueHnn no KaApy, 
npeAHa3HaMeHHbiM flna aHanu3a nepBoro n 
BToporo cnmanoB o6Hapy>KeHnfl KaApa c 

B03MO>KHOCTblO npMHflTHfl peLljeHnfl 

OTHOOMTenbHO AJiHHbi Kaflpa npuHAToro 
coo6meHHfl n Bbiflann cnrHana npnHHTna 
peiueHun no fljinHe KaApa, n ceneKrop, 
npeAHa3HaHeHHbiM Ana Bbioopa oahoto M3 
AeKOAHpoBaHHbix cnmanoB, BbiBOAMMbix M3 
nepBoro n BToporo npnen/iHUKOB cooo"meHnfl, b 

OOOTBeTOTBMM C CW"Ha/10M npMHflTMfl peiueHMfl 

no KaApy. 

18. YcTpoticTBO no n. 16, OTnnnaioLneecfl 
TeM, mto nepBaa n BTopaa AnnHbi KaApa AaHHbix 

C006LAeHH3 COCTaBflfllOT COOTBeTCTBeHHO 5 n 20 
MC. 

19. YcTpoMCTBO no n. 16, OTnnnaioLneecfl 
TeM, mto AeTeKTop KaApa 3aKnioMaeT b ceoe 
nepBbin n Brapon AeTeKTopbi KaApa, npnMeM 
nepBbin AeTeKTop KaApa i 
onopHoro ; 

SHeprnn scjDcjDeKTMBHoro KaApa flnnHon 5 mc n 

BbinOJlHeH C B03MO>KHOCTblO CpaBHeHMfl 

3HaneHHfl aHeprnn npuHAToro Kaapa AaHHbix 
coo6meHHfl 
SHeprwn adp 

reHepupoBaHna nepBoro cnmana o6"Hapy>KeHnfl 
KaApa, KorAa 3HaMeHne SHeprnn npnHAToro 
Kaflpa flaHHbix coo6u4eHHJi Bbiiue MUHMManbHoro 
3HaHeHHfl aHepran scpcpeKTMBHoro Kaflpa flnnHow 
5 mc, npn 3tom BTopon AeTeKTop KaApa nMeeT b 
KanecTBe onopHoro 3HaMeHna MnHMManbHoe 
3HaHeHne aHepran acfxfceKTHBHoro Kaflpa flnwHoti 
20 mc n cpaBHMBaeT SHeprnio npnHHToro KaApa 
AaHHbix coo6i4eHua c MMHMManbHbiM 
3Ha4eHneM SHeprnn acjsctseKTMBHoro KaApa 
AnnHOM 20 mc, 4To6bi reHepnpoBaTb BTopofi 
cnrHan o6Hapy>KeHMfl KaApa, KorAa 3HaMeHne 
SHepruM npuHAToro KaApa flaHHbix coo6ii(eHMfl 
Bbiiue MMHMMaribHoro SHa'-ieHnfl SHeprnn 
acpc^eKTMBHoro Kaflpa flnnHoii 20 mc. 

20. ycTpoticTBO Ana npneMa AaHHbix no 
BbiAeneHHOMy KaHany ynpaBneHU^ ppn CMCTeMbi 
MflKP, MMeioiflnx, no MeHbiuen Mepe, ABe 
pa3nuHHbie flnnHbi Kaflpa, 3ahcnioHaioiflee b ce6e 
OKMMaTejib Ann c>KaTHfl cnmana, npnHAToro no 



BbiAeneHHOMy KaHany ynpaBneHwa; nepBbiM 
AeTeKTop KaApa, npeflHa3Ha , -ieHHbii/i AJif 
o6Hapy>KeHM5i SHepmn OKararo cnmana, 
xapaKTepn3yioLL(erocfl nepBofi AnnHOM Kaflpa n 
BbiflaHeti nepBoro cnmana o6Hapy>KeHM^ Kaflpa 
b cooTBeTCTBHH c pe3ynbTaTOM o6Hapy>KeHMa 
Kaflpa; BTopoM AeTeKTop Kaflpa, 
npeflHa3HaHeHHbin Ana o6Hapy>KeHHfl SHeprnn 
OKararo cnmana, xapaKTepi/i3yioinerocfl BrapoCi 
flnnHon Kaflpa n BbiflaHen BToporo cnrHana 
o6Hapy>KeHnfl KaApa b cooTBeTCTBHH c 
pe3ynbTaTOM o6Hapy>KeHMfl Kaflpa; nepBbin 
npneMHMK coo6LfleHna, npeflHa3HaHeHHbifi ppn 
o6paiAeHHoro nepeMe>KeHHfl v\ AeKOflnpoBaHna 
OKararo cnrHana, xapaKTepn3yioL4erocfl nepBoti 
AnMHofi Kaflpa n Bbifla^eti nepBoro coo6iAeHna, 
n flnfl o6Hapy>KeHMfl nepBoro cnmana 
o6Hapy>KeHnfl I4MK, cooTBeTCTByioiflero 
fleKOAnpoBaHHOMy cnmany, c B03MO>KHOCTbio 
BbiAann nepBoro cnmana o6Hapy>KeHnfl I4MK; 

BTOpOM npneMHMK C006lfleHMfl, 

npeflHa3HaMeHHNM Ana o6paii(eHHoro 
nepeMe>KeHHfl n AeKOAnpoBaHMfl OKararo 
cnmana, xapaKTepn3yioLL(erocfl Brapofi AnnHOM 
KaApa m BbiAaneM BToporo coo6meHMfl, m Ana 
o6Hapy>KeHMfl BToporo cnmana o6Hapy>KeHHfl 
L4MK, cooTBeTCTByioiflero AeKOflnpoBaHHOMy 
cnmany, c B03MO>KHOCTbK) Bbifla^n BToporo 
cnmana o6Hapy»ceHnq 14HK, n KOHTponnep, 
npeflHa3Ha>-ieHHbin Ann Bbi6opa Me>Kfly nepBbiM 
n BTopbiM coo6ifleHn^Mn b cooTBeTCTBnn c 
nepBbiM n btopnm cnmanaMn o6Hapy>KeHnfl 
Kaflpa n nepBbiM n BTopbiM cnmanaMn 
o6Hapy»ceHnfl L^MK. 

21. ycTponcTBO no n. 20, OTnnHaioifleecfl 
TeM, mto nepBaa n BTopafl AnnHbi Kaflpa flaHHbix 
coo6ifleHn?i cocraBnaioT COOTBeTCTBeHHO 5 n 20 

MC. 

22. ycTponcTBO no n. 20, OTnnHaioifleecfi 
TeM, hto KOHTponnep saKnic-iaeT b ce6e 6noK 
npnHflTnn penieHna no KaApy, 
npeflHa3HaHeHHbin ppn aHann3a nepBoro n 
BToporo cnmanoB o6Hapy>KeHnfl L(MK n nepBoro 
n BToporo cnmanoB o6Hapy>KeHna KaApa, c 
B03MO>KHOCTbio onpeAeneHnfl, hto npnHATbin 
KaAP nMeeT BTopyio flnnHy Kaflpa flaHHbix 
coo6meHna, Ha ocHOBaHnn nonyMeHHbix BToporo 
cnmana o6Hapy>KeHnfi L(HK n BToporo cnmana 
o6Hapy»ceHnfl Kaflpa, c B03MO>KHOCTbio 
onpefleneHna, mto npnHSTbin Kaflp nMeeT 
nepByio AnnHy KaApa AaHHbix coo6iAeHMfl, Ha 
ocHOBaHnn nonyMeHHbix nepBoro cnrHana 
o6Hapy>KeHnfl UMK n nepBoro cnmana 
o6Hapy>KeHnfl KaApa, n a™ onpefleneHna, hto 
npnHATbin Kaflp mnneTcn oninBoMnbiM KaApoM, 
Ha ocHOBaHnn MHbix nonyneHHbix cnrHanoB 
o6Hapy>KeHn^ L4MK n KaApa, n ceneKrap, 
npeflHa3HaHeHHbin pfw BbiBOfla COOTBeTCTBeHHO 
oflHoro M3 fleKOflnpoBaHHbix cnmanoB, 
BbiAaBaeMbix nepBbiM n BTopbiM npneMHnKaMn 
coo6ifleHn?i, npn nonyqeHnn nn6o nepBoro, 
nn6o BToporo cnrHana npnHHTna peiiieHna no 
KaApy, n Ana ynpaBneHna BbiBOflOM 
AeKOAnpoBaHHoro cnmana npn nonyneHnn 
cnmana npnHATnfi penieHna o Hann^nn 
oiiin6oHHoro Kaflpa. 

23. ycTponcTBO no n. 22, OTnnMaioifleecfl 
TeM, hto 6noK npnHATMfl pemeHnn no Kaflpy 
BbinonHeH c B03MO>KHOCTbio onpefleneHMfl 
OTcyTCTBna npneMa KaKoro-nn6o Kaflpa npn 
OTcyTCTBnn npneMa nepBoro n BToporo 
cnmanoB o6Hapy>KeHn^ Kaflpa, a TaioKe nepBoro 
m BToporo cnmanoB o6Hapy>KeHMfl L4MK. 

24. ycTponcTBO no n. 21, OTnnMaioifleecfl 
TeM, mto nepBbin AeTeKTop Kaflpa nMeeT b 



Ka^ecTBe noporoBoro 3HaHeHMS MMHMManbHoe 
3HaHeHne SHepraw scpcpeKTHBHoro Kaflpa flnwHoCi 

5 MC M BbinOJIHeH C B03MO>KHOCTbK3 CpaBHeHMfl 

SHa'-ieHna SHeprnn npMHsrroro KaflpoBoro 

C006meHHfl C MUHUMaribHblM 3HaHeHMeM 

SHepruu acpcpeKTMBHoro Kaflpa flnMHOM 5 mo n 
reHepupoBaHna nepBoro CHmana o6Hapy>KeHMfl 
Kaflpa, Korfla 3Ha4eHne SHeprnn npuHAToro 
Kaflpa flaHHbix coo6meHHfl Bbiiue MUHMManbHoro 

5 mc, npn^eM btopom fleTeKTop Kaflpa MMeeT b 
Ka^ecTBe noporoBoro 3HaHeHMa MMHUMaribHoe 
3HaHeHne 3Hepraw scpcpeKTHBHoro Kaflpa flnwHoCi 

20 MC M BbinOflHeH C B03MO>KHOCTblO CpaBHeHUfl 

SHeprnn npnHHToro Kaflpa flaHHbix cooGineHun c 
MUHMManbHbiM 3Ha4eHneM SHeprww 
scpcpeKTMBHoro Kaflpa flnnHoti 20 mc, n 
reHepupoBaHna BToporo cumana o6Hapy>KeHMSi 
Kaflpa, Korfla 3HaHeHMe SHeprnn npuHAToro 
Kaflpa flaHHbix coo6meHWfi Bbiiue MUHMManbHoro 
3HaHeHna SHeprwn scpcpeKTMBHoro Kaflpa flnnHow 
20 MC. 

25. Cnoco6 npneMa flaHHbix b cucTeMe 
CBA3H MflKP, nMeioinnx, no MeHbiueCi Mepe, flBe 
pasnnMHbie flnnHbi Kaflpa, saKniwaioLflMM b ce6e 
STanbi, npn Korapbix ocyiflecTBnfiioT OKaTue 
curHana, npuH^raro no BbifleneHHOMy KaHany 
ynpaBfieHna; o6paifleHHoe nepeMeweHMe 
OKaToro curHana, xapaKTepM3yiomeroca nepBofi 
fljiMHOM Kaflpa, fleKOflnpoBaHne curHana, 
noflBeprHyToro nepeMeweHMio n 
xapaKTepn3yioiflerocfi nepaow flnMHOM Kaflpa, 
oo~Hapy>KeHne nepBoro cumana o6Hapy>KeHMfl 
L4MK, cooTBeTCTByfoiflero fleKOflnpoBaHHOMy 
CHTHany, v\ Bbiflany nepBoro coo6ineHMfl, 
ocyii^ecTBnnioT o6pameHHoe nepeMe>KeHne 
OKaToro curHana, xapaKTepn3yioinerocfi btopom 
annHOM Kaflpa, fleKOflupoBaHne curHana, 
noflBeprHyToro nepeMeweHMio n 
xapaKTepu3yioifleracfl btopom flnuHOM Kaflpa, 
o6Hapy>KeHwe BToporo curHana o6Hapy>KeHMfl 
L4MK, cooTBeTCTByioLflero AeKOflMpoBaHHOMy 
cnrHany, v\ Bbiflany BToporo cooGineHMfl, 
ocyiflecTBnaioT Bbi6op Me>Kfly nepBbiM u BTopbiM 

C006L4eHUflMM B COOTBeTCTBMM c nepBbiM u 
BTopbiM cumanaMH o6Hapy>KeHHfl L4MK. 

26. Cnocoo" npueMa flaHHbix b cucTeMe 
CB33U MflKP, UMeiomux, no MeHbweM Mepe, flBe 
pa3nuHHbie flnuHbi Kaflpa, npu kotopom 
ocyiflecTBnfiioT c>KaTue cumana, npuHAToro no 
BbifleneHHOMy KaHany ynpaBneHua, 
o6Hapy>KeHue aHepruu OKararo curHana, 
xapaKTepu3yioiflerocfl nepBofi u btopom 



flnnHaMM Kaflpa, ocyiflecTBnflioT Bbifla^y 
nepBoro u BToporo cumanoB o6Hapy>KeHUfi 
Kaflpa b cooTBereTBUu c pe3ynbTaTaMM 
o6Hapy>KeHMfl Kaflpa, npu stom ocyiflecTBnflioT 
o6paii(eHHoe nepeMexceHue OKaToro cumana, 
xapaKTepn3yioLnerocfl nepBOM u BTopofi 
flnnHaMM Kaflpa, fleraflupoBaHue cumanoB 
noflBepmyTbix nepeMe>KeHuio, 
xapaKTepn3yi0LL(uxcfl nepBoti m btopom flnuHaMU 
KaflpoB, u ocyiflecTBnflioT Bbi6op Me>Kfly nepBbiM 

M BTOpbIM C006~LfleHMHMM B COOTBeTCTBMM C 

nepBbiM u BTopbiM pe3ynbTaTaMM o6Hapy>KeHMa 
Kaflpa. 

27. Cnoco6 npueMa flaHHbix b CMCTeMe 
CBH3M MflKP no BbifleneHHOMy KaHany 
ynpaBneHMJi, npu kotopom ocyiflecTBnynoT 
OKaTue cumana, npnHfiToro no BbifleneHHOMy 
KaHany ynpaBneHHfi, o6Hapy>KeHne SHeprnn 
OKaToro curHana, xapaKTepn3yioinerocfl nepBoti 
flnnHoti Kaflpa n Bbifla , -ie£i nepBoro curHana 
o6Hapy»ceHMfl Kaflpa b COOTBeTCTBMM c 
pe3ynbTaTOM o6Hapy>KeHMfl Kaflpa, 
o6Hapy»ceHMe SHeprnn OKaToro cumana, 
xapaKTepn3yK3ii(erocfl btopom flnnHOM Kaflpa n 
BbiflaneM BToporo curHana o6Hapy>KeHMfl Kaflpa 
b COOTBeTCTBMM c pe3ynbTaraM o6Hapy>KeHMfi 
Kaflpa, ocymecTBnflioT o6paifleHHoe 
nepeMe>KeHMe OKaToro CMmana, 

xapaKTepi/i3yioLnerocfl nepBOM flnMHOM Kaflpa, 
AeKOflMpyioT CMman noflBeprHyTbiM 

o6paifleHHOMy nepeMe>KeHMio, 
xapaKTepM3yK3iflMMCfl nepBOM flnMHOM Kaflpa, 
ocymecTBnflioT o6Hapy>KeHMe nepBoro CMmana 
o6Hapy»ceHMfl UMK, cooTBereTByioiflero 
AeKOflMpoBaHHOMy CMmany, m Bbiflany nepBoro 
coo6ifleHMfl, ocymecTBnflioT o6pameHHoe 
nepeMe>KeHMe OKararo CMmana, 

xapaKTepn3yioii4erocfl btopom flnMHOM Kaflpa, 
AeKOflMpyioT CMTHan, noflBepmyTbiM 
o6paLfleHHOMy nepeMe>KeHMio, 
xapaKTepM3yioii4MMCfl BTopofi flnMHOM Kaflpa, 
ocymecTBnaioT o6Hapy»ceHMe BToporo CMmana 
o6Hapy»ceHMfl I4MK, cooTBereTByioiflero 
AeKOflMpoBaHHOMy CMrHany BbiflaMy BToporo 
coo6ifleHMfl n ocyiflecTBnaioT Bbi6op Me>Kfly 

nepBbiM M BTOpbIM C006lfleHMf1MM B 
COOTBeTCTBMM C nepBbiM M BTOpbIM 

pe3ynbTaTaMM o6Hapy>KeHMfl Kaflpa m nepBbiM m 
BTopbiM CMTHanaMU o6Hapy>KeHHH L4I/IK. 

ripwopnTeT no nyHKTaM! 

14.02.1998 no nn. 1-15, 25; 

18.04.1998 no nn. 16-24 n 26 M 27. 
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Ta6jiHu,a 1 



Twn oOcjiyaMBaHMH 


KaHaJi np^MOH jthhmh 


KaHaji oSpaTHOM 


TojiocoBoe 
oGcjiyxMBaHwe 


KaHaji nMjioT-cMrHajia 
KaHaji rojiocoBoro 
Tpa$MKa 


KaHaji nMjioT-cwrHajia 
KaHan rojiocoBoro 
Tpa^MKa 


TojiocoBoe 
obcjiyacMBaHwe 
BHcoKoro Ka^ecTBa 


KaHaji nHJioT-cnrHajia 
KaHaji rojiocoBoro 
Tpafcwica 

BtJnejieHHBM KaHaji 
ynpaBJieffHH 


KaHan nMJioT-cJirHajia 
Tpa^HKa 

BHflejieHHHM KaHaji 
ynpaBJieHna 


06cJiya?MBaHMe 

BHICOKOCKOpOCTHOM 

nepena^M naKeTHtix 

flaHHHX 


KaHaji HMJiOT-cnrHajia 
KaHan naKeTHoro 
TpacfcHKa 

BuflejieHHtDi KaHaji 
ynpaBJieHHs 


Kanaji nnjioT-cMrHajia 
ICatiaji naKeTHoro 
TpaJiMKa 

BtmejieHHtm KaHan 
ynpaBJienwH 


Myjlb TMMeflHMHOe 

oCcJiyaMBaHMe 


KaH.au rmjiOT-CMrHajia 
KaHaji rojiocoBoro 
Tpa^MKa 

KaHaJi naKeTHoro 
Tpa$MKa 

BHflejieHHHM KaHan 
ynpaBjieHMH 
KaHan noHCKOBoro 

BH30Ba (OSmMH KaHaJI 

ynpaBJieHMJ?) 


KaHaji nMJioT-CKtrHajia 
KaHaJi rojiocoBoro 
Tpa^HKa 

KaHan naKeTHoro 
Tpa^HKa 

BtiHejieHHHH KaHaji 
ynpaBJisHM^i 
KaHaji HOCTyna 
(05m;HH KaHan 
ynpaBJieHMH) 


OOcjiyacHBaHMe obMetia 
kopotkhmh cooSmeHii- 

SMM 


KaHan noMCKQBoro 

BH30B3 (OGmHM KaHaJI 

ynpasjieHMs) 


KaHaji nmioT - curHajia 
KaHaji nocTyna 
(05mMM KaHan 
j ynpaBJieHMa) 
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Ta6jnma 2 







JIMHHH 


OOpaTHaa 


JtMHMfl 














JlOPM^i SCKMM 












KaHaji 


KaHaJi 


KaHaji 


CoCTOSHUe 


BKfl 






BtmSJlSHHKW 


SJIOKHpOBKH 




K3.H3.JI 


bkc 




ynpaBneHMH 




ynpaBJieHMH 




ynpaBjieioiii 


AKTWBHOe 


BKfl 


Bhb e jt e hhhm 


BKfl 


BtmejieHHtiH 


COCTOHHHe 


BKC 


KaHan 


BKC 


KaHaji 




BKT 


ynpaBjieHMH 


BKT 


ynpasjieHMH 




BKT 


KaHan 

naKeTHoro 

Tpa^MKa 


BKT 


KaHaji 

naKeTHoro 

Tpa$iiKa 



o 
<© 

T— 
CM 

ro 
ro 
_k 
o> 
_k 
o 



O 
ro 



-23- 



Ta6jiniia 3 



CooGmeHwe Ha3HaMeHna oDpaTHoro KaHana naKeTHoro Tpa$nica 
(24 6ht) 




fljTEMHa (Gkt) 


MH^opMauwa 3arojioBKa 


5 


IIocjieflOBaTejitHocTi, 


3 


BpeMH Ha^aJia 


2 


Ha3Ha*jeHHa.n CKopocTb 


4 


Ha3HaqeHHafl nponojDKMTenbHocTb 


3 


3ape3epBMpoBaHHHe 6mth 


7 



CooTBSTCTByiomns nojui/ npMBeneHHtie b TaSnraie 3, 
o3Ha^aiOT : 

«PiH$opMau,M;i 3aronoBKa» - iineHTM$HKaTop, HanpaBjieHne m 
toti (T.e. 3anpoc m noflTBepaweHiie) cooOmeroLa; 

«IIocjienoBaTeJitiH.ocTb» — nocnejiOBaTejiBHOCTb cooSmeHMH; 

«BpeMfl Ha^-ajia» — BpeMfl Ha^iajia Mcnojib30BaHJifl KaHana; 

«Ha3Ha^eHHa*i CKopocTb» - cKopocTb nepena^M jtaHHHx no 
HasHa-qeHHOMy KaHajiy; 

«Ha3Ha i ieHHaii npoflOJCKi4TejTBHOCTb>> — nponojmiTejibHocTb 
McnoJib30BaHMH Ha3Ha^eHHoro KaHana. 
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TaGjiHija 4 



fleTeKTop U71K 


BHixonHue cwrHajiu 

BjlOKa npMHHTHfl 

pemeHMH no icaapy 


fleiiCTBMH 
ceneKTopa 


Pe3yjibTaTH 
peineHMH 


UHK5 




MCTMHa 




bh61 


Bu6paH 1m 
BeKOflep 


Kaap 5 mc 


JIOJKb 


MCTMHa 


bh62 


BBiOpaH 2w 
neKOflep 


Kaflp 20 mc 


Jloacb 




OTKIUCHEHHE 


Btixonbi 

fleKonepoB 

OTKJUOMeHH 


HeT Kanpa 


MCTMHa 


MCTMHa 


X 


X 


X 



Ta6jiHiia 5 O 



CMrHajibi 


CwrHaJEH 


KoiiaHflH OnoKa 


fleMCTBMH 


Pe3yjibTaTH 




fleTeKTopa 


seTeKTopa 


npMH^TMH 


ceneKTopa 


npwH^TPia 




Kanpa 


mm 


peineHKH no 
Kanpy 




pemeHMii 


O 


JlODKb 


Jloacb 


OTKJTO^MTb 


Bhx. jieKOflepa 
oTKmoyeH 


HeT KaspoB 


t— 
ID 


Jloact 


MCTHHa 


OTKJliOTOTb 




OnraSo'yHHM 


T— 








OTKTHCHeH 


Kanp 


CM 
C 1 


HCTHHS 


Jl05Kb 


OTKJUOtJMTb 


BbK . BeKOflepa 


0lIIM6O' t iHbIM 

Kajip 


MCTMHa 


MCTMHa 


BKJIKWTb 


Bkk. fleKo^epa 
BKnmeH 


Kanp 

npHHHT 


Z> 



c 

ro 
ro 

o> 

o 



O 
ro 
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Ta6jTHD,a 6 



ELepBtiK 


HeTeKTop 
Kanpa 


fleieKTop IJKK 


Bjiok 

pemeHUH 
no Kaapy 


CeneKTop 


Pe3yjTbTaTbi 
pemeHHH 


L(HK5 


I}HK20 


JIOJKb 


JlOJKb 


X 


X 


OTKJH0- 


BHXOfl 

aeKoaepa 


JToacHbM 
Kaflp 


HCTMHa 


Jloacb 




X 


OTKJH0- 
<iEHME 


jieKOHepa 

OTKJlB^eH 


KoacHbiM 
Kaflp 


IlCTHHa 


JlOSCb 


MCTMHa 


X 


bh61 


BKtGpaH 
lw 

HeKOflep 


Kanp 

5 MC 


Jloacb 


HCTHHa 


X 


Hctmhs 


bh62 


Bu6paH 
2ft 

BeKOBep 


Kanp 
2 0 mc 


Jloacb 




X 


Jloacb 


OTKJH0- 
qEHME 


Bhxoh 
HeKonepa 


JlOSCHblH 

Kanp 


MCTMHa 


HCTMHa 


X 


IlCTMHa 


BH52 


Bbi6paH 

2ft 

neKonep 


Ka^p 
2 0 mc 


PICTWHa 


MCTMHa 


MCTMHa 


Jloacb 


bh61 


BbifipaH 
lw 

neKOflep 


Kasp 

5 MC 


MCTMHa 


MCTMHa 


MCTMHa 


Jloacb 


otkjiio- 

^EHME 


BHXOfl 

HeKonepa 


JI03KHLM 

Kanp 
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Ta6jiHua 7 



ITepBHfi 

HeieKTop 

Kaflpa 


BTopoii 

neTeMOp 

Kaflpa 




npHHHTMfl 

pemefiMS 
no Kanpy 


CeneKTop 






IJP1K20 




Jloact 


X 


X 


OTKJH0- 
^EHME 


aeKOBepa 


HeT 
Ka^pa 


MCTHHa 


JlOlCb 


Jloacfc 


X 


OTKJDO- 

liEHHE 


Bbixon 
neKOflepa 


0hm6 . 


MCTMHa 




IlCTHHa 


X 


bhOI 


BbiSpaH 

lM 

aeKonep 


Kanp 


JlO^b 


MCTHHa 


X 


MCTMHa 


BLI02 


BbibpaH 
2 ft 


Kaflp 
2 0 mc 




HCTHHa 


X 


Jloacb 


OTKJ10- 


BbEXOfl 

fleKOflepa 
OTKJU0«eH 


Qhik6. 

Kanp 


McTMHa 


MCTMKa 


X 


MCTMHa 


Bbi62 


Bhj6paH 
2k 

fleKoaep 


Kanp 


HcTMHa 


PICTMHa 


MCTMHa 


Jloact 


BhlCl 


Bia6pan 
1m 

HeKonep 


Ka«p 

5 MC 


MCTMHa 


MCTHHa 


HCTMHa 




OTKJID- 
^EHME 


BtKOfl 

fleKOflepa 

OTionoyeH 


OmuG . 
Kanp 



o 

ro 
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C005LUEHHE (PUHCMPOBAHHOM flflUHbl (B«A) 



1 ™n cooblu. 


TE/IO COOBLU. 


(1 BUT) 


(24 BUT) 








/ 











212 


nOJlE3HAH HArpy3KA 


UHH 


XBOCT BUT 




(24 BUT) 


(16 BUT) 


(S BUT) 








H 



COOBI4EHS4E flEPEMEHHOM AJWHbl (BHC) 



221 


1 Tun CBL14 


AT1HHACOOSIH. 


TEJ10COOELU. 






(15HT) 


(8 BklT) 


(16^2016 BUT) 


(16 BUT) 





nOJlE3HAH 




XSOCTOBblE 


MO- 


HArPy3KA 


UklH 


BUTta! 


(4 BUT) 


(168 BUT) 


(12 BUT) 


(8 BUT) 




20 mc 


^ 



MO 
(4 BUT) 


nOJlE3HAfl 
HArPY3HA 
(U168BHT) 


3A[10J1HEHME 
(1-167BMT) 


(12 BUT) 


XBOCTOBblE 
BUTbS 
(8 BUT) 


U ^ , 



nOJ1b30BATEJ1bCKHE ftAHHblE (BKT) 



AAHHblE nOJ1b30BATE/lbCKOrO TPACPHKA (HAflPbl OTP) 







nOJ£3HAfl 




XBOCTOBblE 


232 


MM 


HArPy3HA 




BUTbl 




(1 BUT) 


(171 BUT) 


(12 BklT) 


(8 BUT) 



nOJ1E3HAfi 
HArpy3HA 
(171 BUT) 



XBOCTOBblE 
BUTbl 
(3 EMT) 
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34nP0C i |flE#CT&ME 

H i f>! 

! I XrinTR/ ! : 



<t>Hr.3E 
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COCTOflHWE 6J10HMPOBHM yHPABJlEHUfl 



3AHP0C HA 05PATHWH BCHOM OfATEflbHWH HAHAfI 
■ BHfl — — 



HA3HAHEHHE OBPATHOrO BCflGM OrATE!lbHOI"0 HAHAflA 
BHfl — ~ 



AKTH8HOE COCTOHHHE 
(DA3A flEPEflAMK HAKETHblX flAHHblX 



CDA3A OTCyTCTBHH HAKETHblX flAHHblX \ \ 



MHHUHAnW3AUMflT 1H , 

_ 421 



3AflPOC HA OCBOBOmflEHHF RCflOMQrATEJlbHOrO HAHAflA 
Blifl — — 



OTBET flOOCBOBOfflAEHHIO BCflOMOrATEHbHOrO KAHAI1A 
— Blifl — 



_ 423 
- 425 



COCTOfiHME 5J10KMPOBM ynPABJIEHKfl 
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nPOL|ECCOPA 
BEPXHErO 
yPOBHfl 



BycPEP 

~> ynPAB^fliMEro — 

COOSlUEHUfl 
ynPABJlfllOLUEE CO OBIUEHUE 



(5 M( 
(20 m 









f" 












r 515 




^517 




^519 








_ 523 




TEHEP. 
L|HKt 
16/12 




TEHEP. 
XBOCT. 
BMTOB 
8 




HOflEP 

(1/3) 




nEPEME- 
WHTEJfe 


! l/o 


OTOEP. 

cum. 






► 












40 




48 




144 




[144 






184 




192 




576 




576 





HOMPOCTtP HA BH KAHAJ1 0 (I/O) 

5YM ^ HA B4 HAHAJ1 1 (I/O) 
HA BH KAHAJ1 2 (I/O) 



24 (HA BETBb), 144 (BCETO) 
96 (HA BETBb), 576 (BCETO) 
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PP0L4ECC0PA 
BEPXHErO 
yPOBHfl 





ynpABJTfliMEro 

COOBU4EHMR 









KOHTPOJIJIEP 
MOfiEMA 



ynPABJlfllOLUEE COOBLHEHUE 







^515 




^517 




r 519 




,--521 




523 

r 






TEHEP. 
14HH 
16/12 




TEHEP. 
XBOCT. 
6HT0B 
8 




HOflEP 

(1/4) 




nEPEME- 
WMTEJlb 




1/0 


OT06P. 

cum. 


















tf-M) 


(5 mc) 


24 j 




40 




48 




192 




192 




(20 mc) "2 




184 




192 




768 




768 





OBbEAHHWTEHb 
PA3HECEHHt>IX 
CHfHAJlOB 



flEKOfll/IPOBAHHblfi KAflP 20 m< 



13432 3J1EMEHTA/ 5 mc/ HAAP 
- 73728 3J1EMEHTOB/ 20 mc/ KAflP 



1-fiflEHOflEP 

(5mc) 









flEHOflHPOBAHHblfi KAflP 5 mc 



L— 
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OBbEAHHHTEJlbl 
PA3HECEHHHX 
CUfHAJlOB 



SW^LT^MEPM 



flEKOflHPOBAHHbllTl HAflP 20 mc 



flEHOfll/IPOBAHHblia KAflP 5 mc 



V 



CEJ1EHTOP 



HOHTPOJU1EP 
MOflEMA 
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2-M flETEHTOP 



flETEHTOP ^ 

HAflPA (Sikh) 



OBbEflMHUTUlb 
PA3HECEHHUX 
CWfHAflOB 



BHJBOHEHUE | ta ^ ep(5mc) p," 





2-tfl flETEHTOP 









flEHOflHPOBAHHMii HAflP 20 mc 
flEHOflHPOBAHHWCl HAflP 5 Me 



CEJ1EKTOP 

— r~ 
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-35- 




-36- 




-37- 
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Ejjb~| 



_J 2-fiflETEHTOP I 



OBbEflMHUTtJlb 
PA3HECEHHUX 
CW"HAJ10B 



MflrHOE 
I PEUJEHHE 
T 



TAMMEP (5 mc) 



2-fl flEHOflEP 
(20 mc) 






2-HflETEHTOP 







flEHOflUPOBAHHblH HAflP 20 mc 



flEHOflUPOBAHHblii HAflP 5 mc 



CWTHAJ1 nPUHflTHH PEWEHHfl HO KAflPy 



CEJ1EKTOP l ► 



nPQnyC HHA3 CnOC05HOCTb(WWW, 307,2 h6m t/c} 
— 5mc(1:1) -- 20mc(1:1) 




0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.B 0.9 1 
ni)OTHOCTb TPAOHHA 

Onr. 1 5 
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Abstract of RU 2335864 (C2) 

FIELD: information technology. "SUBSTANCE: 



multiple operation states of mobile c< 
device are used, which enable one base station to 
support relatively large number of mobile nodes. 
Different states require different portions of 
communication resources, for instance, bandwidth. 
The four supported operation states are: switched 
on, on hold state, standby state and access state. 
Each mobile node, which is switched oi 
a certain share of cc 
perform transmission power control signalling, 
' n timing control signalling and data 
is parts of communication operation 
along the upstream data line. Each mobile node in on 
hold state is assigned a certain share of 
communication resources to perform transmission 
timing control signalling.; It is also assigned a 
dedicated upstream line to request the state change, 
as well as common resource to transmit 
acknoledgements. When in standby state, a mobile 
node is assigned minimal resource share. The node 
does not perform power control signalling and timing 
control signalling. A EFFECT: consideration of timing 
control signalling requirements and desirability of 
power control signalling in mobile ci 
system. A 32 cl, 7 dwg 
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